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SOIL AND GROUNDWATER ASSESSMENT WORK PLAN 
HUGHES AIRCRAFT COMPANY 

TORRANCE, CALIFORNIA 

1.0 INTRODUCTION 

This work plan has been prepared at the request of the Hughes Aircraft 
Company, Electron Dynamics Division (HAC) to evaluate soil and groundwater 
quality at the Electron Dynamics Division site located at 3100 W. Lomita 
Boulevard, Torrance, California (the site) (Figure 1). HAC requested that 
Hargis + Associates, Inc. (H+A) prepare this work plan to address groundwater 
quality issues referred to in a California Regional Water Quality Control Board 
(CRWQCB) letter pertaining to a former diesel fuel underground storage tank 
previously located at the site (CRWQCB, 1990). HAC also requested that the work 
plan to address groundwater and soil quality issues pertaining to two former 
underground solvent storage tanks previously located on the site. HAC requested 
this additional soil and groundwater work to confirm soil and groundwater quality 
in the vicinity of the former solvent tanks and to integrate the solvent tank 
assessment with the diesel fuel tank assessment required by the CRWQCB. 

This work plan has been prepared to outline procedures for obtaining soil 
and groundwater data. These data will be used to evaluate the hydrogeologic 
conditions at the site and to evaluate the potential for groundwater 
contamination and provide information regarding potential on- and off-site 
sources. 

1.1 BACKGROUND 

HAC originally began operations at the site in 1966. Prior to that time, 
the site had been used as farm land. Historically, two buried steel tanks were 
used to store used industrial solvents at the site. Waste solvents were 
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periodically pumped out of the tanks and then disposed of at a licensed landfill. 

Tank no. 1 was located immediately south of Building no. 230 and was reported to 

have a capacity of approximately 3,000 gallons (Figure 2). This tank was 

reportedly installed in 1967. Tank no. 2 was located east of Building No. 231 

and was reported to have a capacity of slightly more than 500 gallons (Figure 2). 

HAC personnel have indicated that tank no. 2 was installed in about 1974 

(Hargis & Montgomery [H&M], 1983a). In 1983, tanks no. 1 and no. 2 were removed 

by IT Corporation and inspected by David Bacharowski and Al Novak of the CRWQCB 

(Yalch, 1991). Subsequently, Building No. 232 was constructed over the former 

tank no. 1 location. 

Diesel fuel for an emergency electrical generator was stored in a third 

tank, designated in this report as tank no. 3, located adjacent to Building 

No. 230 (Figure 2). In 1985, tank no. 3 was removed by IT Corporation. An 

electrical substation was constructed over the former tank location. 

1.2 PREVIOUS INVESTIGATIONS 

In 1983, soil and groundwater conditions in the vicinity of tanks no. 1 

and 2 were investigated by Hargis + Montgomery, Inc., (H&M). In 1985, soil 

conditions in the vicinity of tank no. 3 were investigated by IT Corporation. 

In 1988, the CRWQCB requested that additional soil sampling be performed at tank 

no. 3. Additional soil data were obtained and evaluated by H+A in 1989 (H+A, 

1989). 

1.2.1 Tanks No. 1 and No. 2 

In 1983, a soil investigation was conducted at tanks no. 1 and no. 2 (H&M, 

1983a and b). Four soil borings were drilled near tank no. 1 (Appendix A). 

Total depths for three of these borings ranged between approximately 30 and 49 

feet below land surface (bls) (H&M, 1983b). The fourth soil boring was drilled 
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to a depth of approximately 110 feet. Seventeen soil samples were collected from 

the four soil borings near tank no. 1 and were analyzed for volatile organic 

compounds (VOCs). Tetrachloroethylene (PCE), trichloroethylene (TCE}, and 

1,1,1-trichloroethane (TCA) were the most frequently detected VOCs in soil 

samples collected near tank no. 1 (H&A, 1983b). The highest concentration of 

VOCs detected was 440,000 milligrams per kilogram (mg/kg) of PCE in a soil sample 

collected at 31 feet bls in soil boring T-1 (Appendix A). 

One soil boring was drilled near tank no. 2 to a depth of 30 feet bls. 

Three soil samples were collected from the soil boring near tank no. 2 and were 

analyzed for VOCs. VOCs were detected in only one of the three soil samples 

collected. PCE and methylene chloride were detected at concentrations of 

270 mg/kg and 28 mg/kg, respectively, in the soil sample collected at 30 feet bls 

(Appendix A). 

Groundwater samples were collected from the 110-foot soil boring drilled 

near tank no. 1 and from the industrial water supply well located on the site 

(Appendix A). Groundwater samples were analyzed for VOCs, trace metals, and 

common ions . The water from the industrial water supply well was reportedly used 

to operate a heat exchanger for industria 1 coo 1 i ng and was returned to the 

groundwater system using two injection wells (H&M, 1983b). All three wells were 

subsequently deactivated in 1985. The groundwater sample collected from the soil 

boring was collected from just below the water table. The groundwater sample 

collected from the industrial water supply well was representative of deeper 

groundwater because the well is perforated between 300 and 500 feet bls. 

The industrial water supply well was resampled by the Los Angeles County 

Sanitation District (LACSD) in 1986. The LACSD apparently sampled the well as 

part of a regional groundwater quality investigation. VOCs were not detected in 

the groundwater sample collected by the LACSD (McTaggart, 1990) . 

The VOCs TCE, trichlorofluoroethane, PCE, and TCA were detected in the 

groundwater sample collected from the soil boring near tank no . 1. TCE , 
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t richlorofluoromethane, PCE, and TCA were detected at concentrations of 
65 micrograms per liter (ug/1), 12 ug/1, 11 ug/1, and 5 ug/1, respectively (H&M , 
1983b) (Appendix A). In addition, nitrate as N03 was detected at a concentration 
of 177 milligrams per liter (mg/1) (H&M, 1983b) (Appendix A). 

The VOCs chloroform and trichlorofluoromethane were detected in the water 
sample collected from the industrial water supply well . Chloroform and 
trichlorofluoromethane were detected at concentrat ions of 12 ug/1 and 9 ug/ 1, 
respectively (Appendix A) . 

1.2 .2 Tank No. 3 

In 1985, series of soil investigations were conducted at tank no. 3 by IT 
Corporation and in 1989 by H+A (Collins, 1985; H+A, 1989). In September 1985 , 
tank no . 3 was removed and soil conta ining diesel fuel was excavated . 
Subsequently an electrical substation was constructed at the former tank 
location. After the tank removal, IT Corporation drilled one angle and six 
vertical soil borings to a maximum depth of 90.5 feet bls to define the extent 
of diesel fuel in soil in the vicinity of the former tank location. H+A drilled 
three angle soil borings to collect soil samples from beneath the former tank 
location at depths between 44 feet to 85 feet bls. 

Fuel hydrocarbons were detected in soil samples collected between land 
surface and a depth of approximately 25 feet bls. The greatest concentration of 
fuel hydrocarbons detected in unexcavated soil samples collected below the depth 
of excavation by IT Corporation was 2,400 mg/kg in a soil sample collected 
21 feet bls (Crone and Collins, 1986). Fuel hydrocarbons were not detected in 
soil samples collected beneath tank no. 3 from approximately 45 feet bls to 85 
feet bls. Toluene was detected in two soil samples collected beneath tank no . 
3 at concentrations of 0.010 mg/kg and 0.0063 mg/kg at approximately 83 feet bls 
respectively . 
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In 1985, groundwater was reportedly encountered in an IT Corporation soil 
boring at a depth of approximately 90 feet bls. No groundwater samples were 
collected in conjunction with the investigation at tank no. 3. The CRWQCB has 
required HAC to evaluate groundwater quality near the former location of tank 
no. 3 because of concern regarding 1) the concentrations of toluene detected in 
soil samples collected near the water table; and 2) the possibility of diesel 
fuel migration to the water table from unremediated soil beneath the electrical 
substation (Wiedlin, 1990). 
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2.0 REGIONAL HYDROGEOLOGIC CONDITIONS 

The site is located in the city of Torrance, California, and lies within 

the West Coast Basin, a sub-unit of the groundwater basin which underlies the 

Coastal Plain of Los Angeles County. "The Coastal Plain is underlain by a thick 

sequence of Quaternary and Tertiary age sediments which overlie a basement 

complex comprised of metamorphic and igneous rocks. 

The West Coast Basin extends from Long Beach to Santa Monica and is bounded 

by the Pacific Ocean on the west and the Newport-Inglewood uplift on the east. 

Groundwater in the West Coast Basin is produced primarily from a series of deep 

alluvial aquifers occurring within the Lakewood and San Pedro Formations (H&M, 

1983b). 

2.1 HYDROGEOLOGIC UNITS 

The Gage aquifer and the Silverado aquifer underlie the site. Both the 

Gage and Silverado aquifers are areally extensive. The Silverado aquifer is the 

source of most groundwater pumped in the West Coast Basin. 

Near the site, the Gage aquifer occurs from the water table to a depth of 

about 200 feet bls (H&M, 1983b). The Gage aquifer is about 100 feet thick and 

is comprised mostly of sand. This stratigraphic interval is also equivalent to 

the Gardena aquifer. The Gage aquifer designation has been applied here based 

on site-specific lithologic descriptions and the geograph ic location of the site 

relative to the published distribution of the Gage and Gardena aquifers 

(California Department of Water Resources [CDWR], 1961). The Gage aquifer is not 

utilized as a producing aquifer in the Torrance area. 

Near the site, the Silverado aquifer underlies the Gage aquifer and is 

encountered at a depth of about 250 feet bls. Beneath the site, the two aquifers 

are separated by about 40 feet of clay (H&M, 1983b). This clay unit appears to 
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be present north, south, and west of the site and pinches out to the east (H&M, 
1983b) (Appendix A). The Gage and Silverado aquifers appear to merge east of the 
site. 

The Silverado aquifer is the most heavily pumped aquifer in the West Coast 
Basin. In 1945, approximately 90 percent of the total groundwater pumped in the 
Torrance-Inglewood area was derived from the Silverado aquifer (Poland, et al , 
1959). Historically, nearly all industrial and municipal pumpage was from the 
Silverado aquifer (Poland, et al, 1959) . Wells currently pumping in the site 
vicinity withdraw groundwater from the Silverado aquifer (CDWR, 1989). 

2.2 MOVEMENT AND OCCURRENCE OF GROUNDWATER 

Extensive pumping of groundwater in the early 1900 ' s lowered water levels 
in the West Coast Basin to below sea level, which induced groundwater in the 
coastal area to flow toward the east . Th i s allowed sea water to begin migrating 
eastward which degraded the fresh water aquifers of the basin. In the 1960 ' s , 
a fresh water injection barrier was constructed along the coastline about 
1.5 miles northwest of the site to prevent the landward migration of salt water. 
The operation of the barrier in conjunction with controlling groundwater 
extractions appears to have stabilized salt water intrusion and has maintained 
an eastward groundwater flow direction from the barrier toward the pumping 
centers east of the site. 

Regional water level contour maps of the Silverado aquifer indicate that 
the direction of groundwater flow in the vicinity of the site has varied between 
northeast and southeast. 

Groundwater was encountered at the site in 1983 and 1985 in two so il 
borings. The depth to groundwater in the soil borings was approximately 90 feet 
bls to 100 feet bls (H&M, 1983b; Collins, 1986). The current depth to 
groundwater at the site is not known because water level measurements from soil 
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borings are approximate and groundwater levels may change over time . Based on 

the change in water levels measured in West Coast Basin Water Master observation 

wells, water levels may have risen on the order of 5 feet since 1985 (Bookman

Edmonston Engineering, Inc., 1989). 
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3.0 PROPOSED SOIL AND GROUNDWATER ASSESSMENT 

A soi 1 and groundwater assessment is proposed to eva 1 uate the soil and 
groundwater quality beneath the site and to provide data on the hydrogeologic 
units, the depth to groundwater, and the direction of groundwater flow at the 
site. The proposed work consists of drilling and sampling three soil borings and 
installing and sampling four to six groundwater monitor wells to be completed at 
the water table (Figure 2). 

3.1 SOIL ASSESSMENT 

Additional soil assessment work is proposed at the former locations of 
tanks no. 1 and no. 2 to evaluate the potential occurrence of VOCs in the soil 
beneath former tank no. 1. Three soil borings will be drilled and sampled near 
tanks no. 1 and no. 2. Because the location of former tank no. 1 is now inside 
Building No. 232, a low clearance auger drill rig is proposed to complete soil 
borings S-1 and S-2. The low clearance auger drill rig has a depth capability 
of approximately 40 feet bls and a height clearance requirement of approximately 
10.5 feet. 

The objective of tank no. 1 soil borings S-1 and S-2 is to collect soil 
samples below the depth at which the greatest VOC concentration was detected in 
soil samples collected in 1983. Soil samples will be collected at 5-foot depth 
intervals from approximately land surface to the depth capacity of the drill rig. 
Soil samples will be analyzed for VOCs using EPA Method 8240 (Table 1). Soil 
samples will be held in cold storage pending the results .of the groundwater 
chemical analyses (Table 1). Additional analysis may be performed based on the 
results of the groundwater chemical analysis. The soil sampling work is proposed 
based on the assumption that the inside of Building No. 232 has adequate 
clearance for the auger drill rig. 
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Soil samples will also be collected adjacent to the location of former tank 

no . 2 to evaluate the potential occurrence of VOCs in soil beneath the former 

tank (Figure 3). The samples will be collected from the pilot borehole of 

monitor well MW-1 which will also be designated as soil boring S-3. Soil samples 

will be collected at 5-foot intervals from approximately land surface to the 

water table. 

Soil samples will be collected for chemical analyses using California 

modified split spoon drive samplers with three 6-inch inner brass sleeves. The 

6-inch brass sleeves are 2 inches in diameter. Teflon sheets will be promptly 

placed over the end of the brass tube which contains the soil sample to be 

submitted to the laboratory for chemical analysis. The teflon sheets will be 

held in place with plastic end caps which will be secured with tape. The 

completed self-adhesive sample label will be secured using clear tape. The soil 

samples will be placed in a zip-lock bag and stored on ice. 

Soil borings S-1 and S-2 will be abandoned with a sand-cement grout. The 

grout will be poured into the open hole from land surface . 

Soil sampling equipment will be decontaminated between sampling points 

using a nonphosphate soap wash, thorough rinsing with tap water, and a final 

distilled water rinse . 

Black vinyl tape wi l l be attached to the sample caps to prevent possible 

contamination or accidental opening of the samples during transfer. Lithologic 

logs will be prepared based on drive samples collected from soil borings and 

continuous core samples collected from monitor wells. These lithologic logs will 

include description of color, grain size, plasticity, and degree of induration 

of materials encountered. Records of penetration rates, casing schedules, and 

other pertinent observations will be recorded. All drilling and logging will be 

supervised by an experienced geologist. 
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3.2 GROUNDWATER ASSESSMENT 

Additional groundwater assessment work is proposed to evaluate groundwater 
quality up and down gradient of the three former underground storage tank 
locations. Three to six groundwater monitor wells will be completed to 
approximately 15 feet below the regional water table. Four monitor wells are 
proposed at this time (Figure 2). The monitor well locations were selected to 
provide adequate separation and geometry to permit reliable evaluation of the 
direction of groundwater flow. Monitor wells MW-1 through MW-3 will be 
installed, surveyed, and water levels measured to determine direction of 
groundwater flow. Based on the direction of groundwater flow at the site , 
monitor well MW-4 will be constructed at the upgradient end of the site . Up to 
two additional monitor wells may be installed to ensure that representative 
groundwater quality data are obtained down gradient from the three former tank 
locations. Any additional monitor wells, will be installed immediately after the 
direction of groundwater flow is determined . 

3.2.1 Monitor Well Design and Construction 

Proposed monitor well construction materials, drilling techniques, well 
development, pump selection, and pump installation are described. 

The depth to first groundwater at the site is expected to be about 90 to 
100 feet bls. The monitor well screen intervals will be 20 feet in length with 
approximately 2 to 5 feet of screen above the water table. 

Nominal 4-inch diameter factory-slotted polyvinyl chloride (PVC) screen 
with 0.030-inch slots will be installed in each well. Factory cleaned PVC well 
screen and casing will be shipped in sealed plastic wrap . Nominal 4-inch , 
flush-threaded schedule 40 PVC blank casing will be installed above the screen 
to land surface (Figure 3). A filter pack of Monterey No . 3 sand or its 
equivalent will be installed to approximately 2 feet above the screen . A fine -
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grained sand will be placed over the filter pack to prevent the migration of the 

overlying grout into the screened interval. A sand-cement grout will be placed 

in the well annulus from the fine-grained sand to land surface. Utility vaults 

with vandal-resistant aluminum or steel lids will be insta l led at the surface 

over each well. Vaults will be set approximately 1 inch above grade to minimize 

entry of surface water. 

A hollow stem auger drill rig will be used to construct the shallow monitor 

wells. Pilot boreholes will be drilled with a 6-inch outside diameter (00) 

hollow stem auger with continuous core capability. Boreholes will be 

1 ithologically logged by inspecting auger cuttings and soil samples obtained from 

drive samples and/or core barrels (Section 3.1). Monitor well MW-1 will be 

logged using drive samplers rather than continuous core because the pilot 

borehole will also serve as soil boring S-3. Approximately 3 feet out of every 

5 feet of soil drilled at soil boring S-3 will be sampled for lithologic logging 

purposes using a drive sampler. After the pilot borehole has been constructed, 

the hollow stem auger string will be removed and a larger diameter hole will be 

reamed using a 10-inch 00 hollow stem auger. The large diameter hollow stem 

auger will be equipped with a wooden plug to prevent flowing sand from entering 

the inside of the hollow stem auger. Downhole drilling equipment will be steam 

cleaned before use in each monitor well. 

Filter pack, fine-grained sand and the sand-cement grout will be placed by 

gravity feed directly into the annulus between the well casing and the hollow 

stem auger. To prevent sand locking inside the hollow stem, the auger will be 

slowly lifted from the hole as the filter pack is emplaced. 

The hollow stem auger drilling method can be a rapid and effective means 

of collecting soil samples and installing shallow monitor wells under certain 

conditions. However, one of several limitations includes difficulties caused by 

flowing sand. In some cases, the potential for flowing sand conditions can be 

minimized if the hydraulic head difference between the inside of the auger and 

the groundwater in the formation can be reduced or reversed. The hydraulic head 
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difference can be minimized by limiting the depth penetrated below the water 
table . The hydraulic head difference can also be minimized by adding fresh water 
inside the hollow stem auger to overcome the hydrostatic pressure outside the 
auger. 

The length of well screen set below the water table may be less than 
presently proposed if sands below the water table are unstable. To reduce the 
tendency for sand to flow, it may be necessary to add fresh tap water to the 
augers. This will maintain a water level inside the auger which is higher than 
the water table outside the auger. The amount of fresh tap water introduced will 
be kept to a minimum. After well completion, a volume of water greater than the 
volume of water added during the completion will be removed from the well. 

Following completion, each shallow zone monitor well will be swabbed and 
bailed until the production of fine-grained sediments is minimal . If the well 
capacity is sufficient, final well development will be achieved by installing a 
temporary submersible pump and pumping until the discharge clears. Discharge 
rates will be estimated volumetrically. Water level recovery will be measured 
and recorded after development . 

3. 2.2 Groundwater Sampling 

Groundwater samples will be collected from each monitor well. Proposed 
analytical methods, sampling procedures, quality assurance sampling , 
documentation, and sampling frequency are presented. 

3.2.2.1 Analytical Methods 

Groundwater samples will be analyzed for VOCs, total petroleum hydrocarbons 
(TPH), base metals/acid organics (BNAs), cyanide , trace metals, and nitrate 
(Table 1) . VOCs and TPH have been selected for groundwater chemical analyses 
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because these compounds were reportedly stored in the former tanks located at the 

site . BNAs, cyanide, and trace metals will be analyzed to verify the 

concentrations of these compounds detected in the groundwater sample bailed from 

the soil boring near tank no. 1 in 1983 (H&M , 1983b) . Nitrate will be analyzed 

because it was detected above the Feder a 1 Maximum Contaminant Level in the 

groundwater sample bailed from the soil boring in 1983 (H&M, 1983b). 

3.2.2.2 Groundwater Sampling Procedures 

Groundwater samples will be collected with dedicated electric submersible 

pumps. The pumps will have a nomi nal flow rate of 5 gallons per minute (gpm) 

which should be sufficient to purge the wells within approximately 10 minutes. 

The wells will be pumped until at least three casing volumes of fluid are 

removed from the wells or until the parameters of el ectrical conductance (EC), 

pH, and temperature have stabilized. EC, pH, and temperature of well discharge 

will be frequently measured to verify that these parameters have stabilized prior 

to collection of samples. 

The following will be performed during each sampling round: 

1. Measure the water level with an electric sounder to the nearest 

0.01 foot. 

2. Pump the well until at least three casing volumes have been removed 

or EC , pH, and temperature have stabilized pr ior to collecting 

samples. 

3. Collect groundwater samples from the discharge in appropriate sample 

containers (Table 2). Rinse nonpreserved sample containers with the 

well discharge prior to sample collection and label properly in the 

field . Preserved sample containers wil l not be pre-rinsed . 
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4. Record all pertinent data in field notebook during each sampling 
round. Pertinent data include: 

depth to static water level 
time that pumping begins 
time of sample collection 
the pump discharge rate 
the field parameters EC, pH, and temperature 
time that pumping stopped 

Field measurements obtained during the sampling activities will include 
water levels, discharge rates, EC, temperature, and pH . A pH meter, conductivity 
meter and field thermometer will be used when purging monitor wells to assist in 
collection of representative groundwater samples. To ensure accuracy, the 
instruments will be calibrated periodically. Probes will be thoroughly rinsed 
with distilled water before each measurement . All field measurements will be 
recorded in the field notebook. 

One field duplicate sample and one field blank will be submitted for each 
sampling round and analyzed for VOCs, TPH, BNAs, cyanide, trace metals, and 
nitrate. One trip blank will be submitted for each sampling round and analyzed 
for VOCs only. 

An initial water sample will be collected from each monitor well after 
i nstallation of the pumps . A second water sample will be collected approximately 
two weeks after the initial sampling . These data will be used to asses s 
groundwater quality . 

Documentation of chain-of-custody is required from the time of collection 
to the reporting of analytical results to ensure integrity of the samples 
(Appendix B) . 
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4.0 HEALTH AND SAFETY/WASTE MANAGEMENT 

A health and safety plan will be prepared to ensure safe working conditions 

during implementation of the proposed assessment field program. 

Drill cuttings and purge water wi ll be stored in Department of 

Transportation approved containers until the appropriate di sposa 1 procedures have 

been identified . 
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5.0 ESTIMATED PROJECT SCHEDULE 

A project schedule has been prepared to identify the necessary steps and 
the estimated time required to fulfill the CRWQCB requirement (CRWQCB, 1990) 
(Figure 4). The actual time required to complete the assessment as defined in 
this work plan is subject to subcontractor availability, drilling conditions , 
client approval, and agency responsiveness. 

Subject to HAC authorization, H+A wi 11 be prepared to start the fie 1 d 
investigation on March 18, 1991, provided that CRWQCB approves the work plan 
within 30 days of submittal. If CRWQCB approval or HAC authorization is delayed 
beyond March 6, 1991, H+A will prepare to start the field investigation within 
4 weeks of HAC authorization . 
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TABLE 1 

SUMMARY OF ANALYTICAL PROCEDURES 

ANALYTES 

Soil 

Volatile organic compounds 

Total petroleum hydrocarbons(a) 

Base neutrals and acid organics(a) 

Trace metals(a) 

Cyanide( a) 

Groundwater 

Volatile organic compounds 

Total petroleum hydrocarbons 

Base neutrals and acid organics 

Trace metals 

Nitrate 

Cyanide 

ANALYTICAL METHOD NUMBER 

EPA Method 8240 

Modified EPA Method 8015 

EPA Method 8270 

Priority Metals Suite 

EPA Method 9010 

EPA Method 8240 

Modified EPA Method 8015 

EPA Method 8270 

Priority Metals Suite 

EPA Method 353.2 

EPA Method 9010 

(a) Optional analyses that may be performed pending the groundwater analytical results 

EPA = U.S. Environmental Protection Agency 
~~ HARGIS+ ASSOCIATES, INC. 



TABLE 2 

SAMPLE HANDLING PROCEDURES 

TYPE OF ANALYSIS 
{Analytical Method} SAMPLE CONTAINER 

Soil 

Volatile organic Brass tube 
compounds 
(EPA Method 624/8240) 

Groundwater 

Volatile organic Two 40-ml glass 
compounds vials, teflon-lined 
(EPA Method 624/8240) septum 

Base/Neutral and Two 1-liter amber 
acid organics glass bottles with 
(EPA Method 625/8270) teflon-lined caps 

Trace metals One 500-ml 
(Priority Metals) polyethylene 

Nitrate One 4-oz 
(EPA Method 353.2) polyethylene bottle 

EPA= U.S. Environmental Protection Agency 
HCL = Hydrochloric acid 

HN03 = Nitric acid 
H2so4 = Sulfuric acid 

ml =milliliter 
oz = Ounce 

NaOH = Sodium hydroxide 
0

( = Degrees Celsius 

SAMPLE VOLUME 

2-inch x 6-inch 
no head space 

Vi a 1 s filled 
completely, no 
head space 

Bottle fi 11 ed 
to neck 

Bottle filled 
to neck 

Bottle filled 
to neck 

PRESERVATION MAXIMUM 
METHOD HOLDING TIME 

Cool to 4° C 14 Days 

Cool to 4o C 14 days 
HCL to pH less 
than 2 

Cool, 4° C 7 days unt i 1 
extraction 

Cool to 4° C 6 months 
HN03 to pH 1 ess 
than 2 
Cool to 4o C 28 days 

~~ HARGIS+ ASSOCIATES, !NC. 



TABLE 2 
SAMPLE HANDLING PROCEDURES 
Page 2 

TYPE OF ANALYSIS 
{Anal~tical Method} 

Groundwater 
Cyanide 

(EPA Method 9010) 

SAMPLE CONTAINER 

One 4-oz 
polyethylene bottle 

EPA = U.S. Environmental Protection Agency 
HCL = Hydrochloric acid 

HN03 = Nitric acid 
H2so4 = Sulfuric acid 

ml =milliliter 
oz = Ounce 

NaOH = Sodium hydroxide 
"c = Degrees Celsius 

PRESERVATION MAXIMUM 
SAMPLE VOLUME METHOD HOLDING TIME 

Bottle filled Cool to 4o C 14 days 
to neck NaOH to pH greater 

than 12 

~k HARGIS+ ASSOCIATES, INC. 
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~ HARGIS+ ASSOCIATES, INC. 

APPENDIX A 
DATA FROM 1983 SOLVENT TANK INVESTIGATION 

Note: Tables and Figures in this appendix were originally published in a 
report prepared by Hargis & Montgomery, Inc., 1983b. Investigation 
of Groundwater Quality and Regional Hydrogeologic Conditions, Hughes 
Aircraft Company, Electron Dynamics Division, Torrance, California. 
Prepared for Hughes Aircraft Company, Torrance, California; 
August 29, 1983. 
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TABLE 1 

CONCENTRATION OF VOLATILE ORGANIC COMPOUNDS IN SOIL SAMPLES 

TEST HOLE T-1 TEST HOLE T-2 TEST HOLE T-3 

ORGANIC COMPOUND 
••...••...••...••••• SAMPLE DEPTH, FEET . .•.••..•.••..••... • •.. SAMPLE DEPTH, FEET •..•• • .•• SAMPLE DEPTH, FEET ..•.. 

(microgram~/kilogram) . 5 8 22 

ACETONE_y 82 64 No· 

CHLOROBENZENE NO ND NO 

CHLOROFORM 22 21 25 

1,1-DICHLOROETHYLENE NO NO 37 

ETHYLBENZENE NO NO NO 

METHYLENE CHLORIDE 54 NO 59 

TETRACHLOROETHYLENE 780 300 8,600 

TOLUENE· NO NO 550 

1,2-TRANS-DICHLOROETHYLENE 570 NO 23 

1,1,1-TRICHLOROETHANE NO NO 670 

TRICHLOROETHYLENE 840 26 260 

BENZENE NO NO NO 

TRICHLOROFLUOROMETHANE NO ND NO 

NOTE: NO = None Detected 

1f - Acetone is not an EPA priority pollutant 

31 39 

520 30 

740 NO 

NO NO 

1,200 NO 

610 NO 

340 72 

440,000 62 

1 ,200" NO 

NO NO 

18,000 NO 

19,000 NO 

NO NO 

NO NO 

49 11 20 30 ·10 

ND NO NO NO NO 

NO NO NO NO NO 

23 20 NO 22 NO 

NO NO NO NO NO 

NO NO NO NO NO 

NO NO NO 28 NO 

69 25 NO 160 NO 

NO NO NO NO NO 

NO NO NO NO NO 

NO NO 30 53 NO 

39 82 140 230 NO 

NO NO NO NO NO 

NO NO NO NO ND 

All samples f~m test holes T-1, T-2, T-3, and T-4 ~ere 

analyzed by RADIAN CORPORATION, Sacramento, California 

20 30 

NO NO 

NO NO 

NO NO 

NO NO 

NO NO 

NO 28 

NO 270 

NO NO 

NO NO 

NO NO 

NO NO 

NO NO 

NO NO 

TEST HOLE T-4 
• •.. SAMPLE DEPTH, FEEl 

10 20 ~ 

76 46 H 

ND NO 

NO NO 

NO NO 

NO NO 

NO 22 

41 21 

NO NO 

NO NO 

NO NO 

ND NO 

· NO NO 

ND NO 



TABLE 1 

CONCENTRATION OF VOLATILE ORGANIC COMPOUNDS IN SOIL SAMPLES 

TEST HOLE T-2 TEST HOLE T-3 
' ............ •••. SAMPLE DEPTH, FEET •.... •.•. SAMPLE DEPTH, FEET ....• 

49 11 20 30 ·10 

NO NO NO NO NO 

NO NO NO NO NO 

23 20 NO 22 NO 

NO NO NO NO NO 

NO NO NO NO NO 

NO NO NO 28 NO 

69 25 NO 160 NO 

NO NO NO NO NO 

NO NO NO NO NO 

NO NO 30 53 NO 

39 82 140 230 NO 

NO NO NO NO NO 

NO NO NO NO NO 

All samples from test holes T-1, T-2, T-3, and T-4 were 
analyzed by RADIAN CORPORATION, Sacramento, California 

20 30 

NO NO 

NO NO 

NO NO 

NO NO 

NO NO 

NO 28 

NO 270 

NO NO 

NO NO 

ND NO 

NO NO 

NO NO 

NO NO 

TEST HOLE T-4 TEST HOLE T-SA TEST HOLE T-58 
•••. SAMPLE DEPTH, FEET ..... • ......•.. SAMPLE DEPTH, FEET ......... SAMPLE DEPTH, FEET 

10 20 30 25 30 36 75 100 

76 46 180 NO NO NO NO NO . 
NO NO NO NO NO NO NO NO 

NO NO NO NO NO NO NO NO 

NO NO NO 2 NO NO NO NO 

NO NO NO NO NO NO NO NO 

NO 22 NO NO NO NO NO NO 

41 21 NO 8 3 NO· NO 6 

NO NO NO NO NO NO NO NO 

NO NO NO 34 NO NO NO NO 

NO NO NO NO NO NO 3 2 

NO NO 25 . 66 13 1 NO 14 

· NO NO NO NO 9 3 NO 2 

NO NO NO NO NO 8 7 NO 

All samples from test holes T-5A and T-58 were analyzed by 

Brown and Caldwell, Analytical Services Division, Pasadena, California 
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TABLE 2 

CONCENTRATION OF COMMON IONS IN 
GROUNDWATER SAMPLES 

CONSTITUENT 
(milligrams Eer 1 iter) 

Sodium 
Potassium 
Calcium 
Magnesium 

Carbonate 
Bicarbonate 
Chloride 
Sulfate 
Nitrate (N03) 

Total Dissolved Solids 
0 

(evaporated @ 180 C) 

Electrical Conductance 
(micromhos @ 25°C) 

TEST HOLE T-5B 

198 
2.3 

81 
25 

0 
328 
184 

30 
177 

705 

1,330 

PLANT SUPPLY WELL 

94 
2.6 

31 
11 

0 
290 

72 

1.8 
0.75 

248 

580 

HARGIS & )10:-o"TGQ)IERY. I~C 
TUCSON, ARIZONA 
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TABLE 3 

CONCENTRATION OF SELECTED ORGANIC COMPOUNDS, 
TRACE METALS, AND CYANIDE DETECTED IN GROUNDWATER SAMPLES 

ORGANIC COMPOUNDS 
(micro9rams Eer liter). TEST HOLE T-58 PLANT SUPPLY WELL 

Trichloroethylene 65 NO 

Trichlorofluoromethane 12 9 

Chloroform NO 12 

Tetrachloroethylene 11 NO 

1,1,1-Trichloroethane 5 NO 

Phenol 7 NO 

Hexahydroazepinone 10 NO 

TRACE METALS AND CYANIDE 
(milligrams per 1 iter) 

Thallium 0.004 NO 

Antimony 0.020 NO 

Arsenic 0.014 NO 

Iron NO 0.09 

Manganese 0.09 0.08 

Cyanide 0.025 NO 

NOTE: NO = None Detected 

Analyses performed by Brown and Caldwell, 
Analytical Services Division, Pasadena, California 

HARGIS & :\IO~"TGO:\lERY. I~C 

TUCSON, ARIZONA 
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·r RECENT ALLUVIAL DEPOSITS 
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I I <I> Qol l.l Gravel, sand, silt, and clay. Coarser 
~ 

6 ~ materials highly permeable . 

UNCONFORMITY 
-

<I> r I OLDER DUNE SAND 

I Qso 
Fine to medium sand with silt, and gravel tense 

~ I 

~I UNCONFORMITY 

~ LAKEWOOD FORMATION 
.... 
<I> 

I I Terrace cover sands, Palo Verdes sand, and 

~ Qlw ::::s other deposits consisting of silt, sand, and gr 

7 Moderately permeable. 

<I> 
LOCAL UNCONFORMITY 

<{ ~ 
~ 

SAN PEDRO FORMATION 

~ 
Sand, gravel, silt, and clay, thick bodies of s1 

and gravel yield large quantities of water to 

() 
-.J UNCONFORMITY 

8 H ~ MONTEREY FORMATION 

Mudstone, diatomite, and mudstone. 

TRACE OF FAULT 

D Dashed where inferred, dotted where concec -- ........... 
u deposits of Recent Age; U,upthrown side; 

CONTACT 

NOTE, BASE MAP MODIFIED FROM POLAND ANI 
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EXPLANATION 

RECENT ALLUVIAL DEPOSITS 
Gravel, sand, silt, and clay. Coarser 
materials hi~hly permeable. 

UNCONFORMITY 

OLDER DUNE SAND 
Fine to medium sand with silt, and gravel lenses. 

UNCONFORMITY 

LAKEWOOD FORMATION 
Terrace cover sands, Palo Verdes sand, and 
other deposits consisting of silt, sand, and gravel. 
Moderately permeable. 

LOCAL UNCONFORMITY 

SAN PEDRO FORMATION 
Sand, gravel, silt, and clay, thick bodies of sand 
and gravel yield large quantities of water to wells. 

UNCONFORMITY 

MONTEREY FORMATION 
Mudstone, diatomite, and mudstone. 

TRACE OF FAULT 
Dashed where inferred, dotted where concealed by 
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deposits of Recent Age; U, upthrown side; D, downthrown side. 

CONTACT 

NOTE, BASE MAP MODIFIED FROM POLAND AND OTHERS, 1959. 

WELLS 

• 
a 
0 

+ 

ABANDONED 

TEST HOLE, NEVER PUMPED 

NO RECORD OF ABANDONMENT 

WELL PUMPED 

Sources: L.A.C.F.C.D. Well Records 
and California Dept. of Water Resources 
Watermaster Report, 1982 

A A1 

I I 
Ll NE OF CR9SS SECTION 

Map Sheet and Grid numbers refer to 
L.A.C.F.C.D. Well Numbering System 
(Refer to Appendix D, Figure D -I) 

0 2,000 

FEET 

4,000 

HUGHES AIRCRAFT COMPANY . 
TORRANCE, CALIFORNIA 

GEOLOGIC MAP 

e HARGIS a MONTGOMERY, INC. 
CONSULTANTS IN HYDROGEOLOGY 
Tucson, Arizona 

1983 
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EXPLANATION 

SAND 
Predominately sand with some grcvel end clay lenses Moderate 

to high perrr.ecbility. 

CLAY 
Predominately clay and silt with localized sand lenses Low permeabil ily. 

Wei I Location 

759 c IDENTIFIER 

Well numbering system used by LAC F.C.D, Los Angeles, California 

(Refer to Appendix D, Figure D-1) 

1 PERFORATED INTERVAL 
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TO 464 TOTAL DEPTH 

HUGHES AIRCRAFT COMPANY 

TORRANCE, CALIFORNIA 

HYDROGEOLOGICAL CROSS 

SECTION A-A' 

e HARG>S 0 MONTGOMERY, INC. 1983 
CONSULTANTS IN HYDROGEOLOGY 
Tuc5on, Arizona 

FIGURE 3 
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EXPLANATION 

SAND 
Predominately send with some grovel 
cr.d cloy lenses. Moderate to high 
permeobll i ty 

CLAY 
Predominately cloy and silt with 
localized sand lenses. Low permeability. 

Well Location 

748 J IDENTIFIER 
Well numbering system used by 
L.A.C.FC.D, Los Angeles, California. 

(Refer to Appendix D, Figure D-1} 
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e HARGIS a MONTGOMERY, INC. 1983 
CONSULTANTS IN HYDROGEOLOGY 
Tucson. Ar~zono 

FIGURE 4 



-
3 

I . :.. ~-

-~-:~~- . .)~ ::.~ 
--~ _,1 = 

• ~> G . e,c;~ ~t• 
.. tV' .~---··. 

- iii ----- ~ .. • • 
,;. •' .·-5 .,R .. ~t-t --- • ~t- • .. ' -~ --~r -·< _____,. .. • . • ii' -
• - ~ . ' -- _: . -- ~ . r -~ ;-, - ,._-.,..- - ~ 

:'-~---~-=~- . . 'i ~ 
. -- -~ ---~--•- • . • . ·, ';z_ A 

~·\':~ ~~ ·::~l ~· ":.· I ., "· }• •• 

L. 
•L 

! n. • 
:: ~~"' 

' ·-
L • 

''J:"''·'· __ , • J_ ~ 

· · i .~:-:s-::~ \. , _,, . 
'-. 
~-· ' 

--":' I -·-
·-

- ;..::-~'! _":~'fJ i:.. ~~~ __ · 
· ~- ,._,.~, ,., . C tH . ~-D Q..O Jl L· - - - ~ ..;: 

:[ ~~~ '•lr~-•• ,• • I 
FO'-.: 
i= G •D· ~ 
D 6iiA1 . 

A.__ 

:- !>_ -
:a.n· ---- ~,.,r,_'•:; f .. ..;. 

-"' .. ..., . '...: ~ . .,.- -~-:;. ~: 
;..~ L - "'...- I· 

.1 ..,.,. 1'-' •• '%· .... . 
"'~' __ -~~<' ~~1:iH I 8 

,<:) \- . ~ ,; ·~ ' - -j. • . • 
· -- ~·o • . -~ B_,F tf 

" ,. ,, _,._,_i]/ '<-
- > --:- . .;.;;--- " 

-_._e . _· \-· -· ;·' ;:--- . 
..,··). ·. r .:,.... " ~..,C, • ~'l.~· )'. ..,... r. .\l--

' • 4 

~ 

1'!- .. -

~~' .. , - .. 

... ~· ~. 
, < 

A 8 C . ·. · ' 
" 'j,;'' 

'='~c D ··-... . •. ·. . • 0 • 
• :-<-.. ,. ., ' 

-., _ ;!• • ··-•• ~ ~ -- 1111~~t.: iA " - . ~ 
l .. ::J.-- ·~ ... --~~-.-f.~;--, il.::, 

---~~,_a..--.. ··- ~-~ ..... "\:..--.( "'_, i .: ~ ·-:-- --~~ . ~-~- .,_" 
. ~ i11-- _,_ \' .. _ ---~"0- "'" -~--- " ~~ _ _...,. . . ·' ,' ·' ' .... 
. ' • - : :------?' ' ' - 0 . "'·· ,":: "' ·,· • .. 

0• 

i 
~ 

II·,• 

. ,. ~ "'~ -;. ' ·J . • ~'fl: . s . ' ·..;c ' . 
,;,... ' ~-, -:::' '< 4 . '-.:"). >..,., • . ·n· n;I J. • ...... _ • ,_.,. _ , -O --- , .. '-_·~, • ~ • vv a t1 ·.., " 0~ -...,.: b- Y·A '-. . " "\_ ~ · · . 

.. 
! 
.. ~! 

. ;~· 

-o 

~ 7. 

' 

• '-- ·P c.._.Y;_r .. ~ .l n. ~:r~· •. - ('i. IV · -.•- c C i)~ ~:~"·I)· L'Q--L'~.;·".-T'~-~~---~_-. _:. i~f_ -" ' . . ( .... :3=: 
.. " . i -_ . ·- ~ . __ ..,... . _, . \ ~- - ·-f .. ~ . ' ·,,.,.... 

...... 
. ~- ·: f" _-' _,,.. ': ¥AL. • '-'-~ ., '. ~ -,-1 . I . 

0' .- . ,. ~ ••.• ,_,__ ...... -~ • • ' ·~ .. " . n ... -= /' ~ " --- " -. - - x ........ 
. . ·-. .1 ... _ ":n"":_._ ;,.;;;::.~ -~.,~ : >. ~-~---.. 1/ . r .... -- ·,- . _&·~ r 

'\. -~.:--- ~tT-7".: ____ .....:..- .. • ~- ··i, l. • - "'~,. 4
• • • _ \. L:. -\_ ?' _- .,.. , \'l.j •JE.ll'!"- • '\ -'~ ', ~ ., . ~ •. "' ~«10 • . _-,..._ ';',tf • .,_1'.' . - -, 

- - ~ .._? '\ • ~·' ·-= - --- _ _) J - ·.c~: .. __ . . .• ""0 
- .j• ~ , ' .. ,-- .. , _.. I ,.--:-; s-.... "\: ....;;;;; 

' ~ • . \, r, 1 ~. '"- • ' ~ 

I 

- 3 4 5 
N(J.7 

-

Total City of Torrance Pumpoge: 6,145 Acre Feet in 1981-82 

" 
~ 

1 I 8 

~l '"" 

I 

•' ,,...._,,," ... 

-·-· 

•' 

- ~ \ --~-- '"cf7\- ~-> ' r I 
. • ~-: .. '. '· t> 0 . ;.._ . .t<" " ' "'('--Ef' _,-;,j;-~- . •. : • ~;L' _..:: •i!f··--... " . -· ... . ...... . . -~ 
-' •' - ;.r ''- - c• • C < • . 0 -·- (~ -~ - .. · ..... ~ t••-• . '---~ ~;..u-- - -· -~~_...., 

- • • ~ ' -~~ ;;# -· . '·. :,:_ "' l~'"t ,,. H• ' -

1u1•• ... y ~-1 •· -- _ ... 
" ;; 

--'''J .... 

.. ,. 
·'" _, :.- ...... -
I 

-= 

... .::.- \A" o_e 
' . ·--~. ·c 
'_o0 e 

_l\ 
< . _ .... -, . 

,.{ 

.;, .- ..... 
'.• .... 

A , ' oee 
_ • .,.,. *'-. 

" 
-~':""- .. 

-~ f ' ,,;, ··- .... - ... -

. t ~ E 

. '0 ~ "" 

-~ ''·fl -·-- -· -- -·n . ,.~ ; ~ 

• ... . . , . . ' . . . ............ , 
~ ... , ~ ..... . 

B • 
·. ~A ·e •• • •• • ...! ., 

D • • • ' 
c .. 

• c - . 
I 

I .•• A 
'!/• I . -. 

. . ' .. ~ ( 
' I . ~-~ 

'~--:~o, , ,,. I ,· 
..·.. "" ~.. .. ( /. '(..._ 

~ ~ ~ ,?' '----F. _, .,. .. . .. ·~ . 
6 7 

.... 

,_:'--. 

' ~ ... 

~ .J-.t,.....-"' _;:::.,.. 

' ..... 
.. 

ILl 
,••HU!..& 

:. ~-- j 

' ' 
'"-·n_ L 

... 

...... 

·-

,. 
' 

~ 

r• 

' 

E • 

I ·-1 .. l1tt 

i:r .: ."t'h . ~ 

6 

7 

8 

~ 

WELLS 

• 
a 
0 

+ 
f2,2071 

EXPLANATION 

ABANDONED 

TEST HOLE,NEVER PUMPED 

NO RECORD OF ABANDONMENT 

WELL PUMPED DURliNG 1981-82 

PUMPAGE IN ACRE FEET 

------------30------------
WATER LEVEL CONTOUR IN SILVERADO AQUIFER FALL 1982 (From 
L.A.C.F.C.D., 1982) Minus indicates elevGJtion in feet below Mean Sea L,.evel 

R • 
DIRECTION OF GROUNDWATER MOVEMENT IN SILVERADO AQUIFER 

Mop Sheet and Grid numbers refer to L.A.C.F.C.D. Well Numbering System 
(Refer to Appendix D, Figure D-1) 

Data obtained from= LA.C.F.C.D. Well Records and California Dept. of Water 
Resources Watermoster Report, 1982 
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(Refer to Appendix D, Figure 0-1) 

Data obtained from: LAoC.F.C.D. Well Records and California Dept 
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HARGIS+ ASSOCIATES, INC. 

APPENDIX B 
CHAIN-OF-CUSTODY PROCEDURES 

The chain-of-custody procedure includes sample labels, field log, chain-of
custody forms, and sample transmittal documents. Sample labels will be filled 
out and attached to sample containers at the time of sampling to prevent 
misidentification of samples. Sample labels include the following information: 

sample identification 
date and time of collection 
place of collection 
name of collector 
analysis to be performed 
special instructions 

A field log will be rna i nta i ned to record observations and information 
obtained during sampling. The field log includes: 

location of sample point 
number of samples collected 
description of sample point and sample methods 
date and time of collection 
sample identification 
field observations 
the field parameters pH, temperature, and EC 

The chain-of-custody form will be included with all samples delivered to 
the laboratory. The chain-of-custody form includes: 

sample identification 
date samples 
time sampled 
type of sample container 
type of analyses requested. 
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Any instructions for special handling, storage, or disposition of the sample will 

be included on the chain-of-custody form. A sample transmittal letter will be 

attached to the chain-of-custody form. 

Photocopies of all documents relating to sample chain-of-custody during the 

assessment will be retained. 
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Re: Transmittal of Revised Soil and Groundwater Assessment 
Work Plan, Hughes Aircraft Company, Torrance, California 

Dear Dr. Yalch: 

Transmitted herewith are two (2) copies of our revised work plan entitled: 

Revised 
Soil and Groundwater Assessment Work Plan 

Hughes Aircraft Company 
Torrance, California 

Our previous work plan dated January 30, 1991 has been revised in accordance with 
our discussions. Hargis + Associates, Inc. has been advised that during your 
meeting with Regional Water Quality Control Board (RWQCB) personnel in March of 
this year, the necessity of drilling soil borings inside Building 232 to 
investigate soil conditions in the vicinity of former 3,000 gallon waste solvent 
tank No. 1 was discussed. RWQCB personnel indicated to you that they did not 
consider it necessary to sample the soil beneath the building at this time. The 
construction of monitor wells downgradient of former tank No. 1 and adjacent to 
former tank No. 2 should provide an indication of whether the former waste 
solvent tanks impacted groundwater quality. Accordingly the work plan has been , 
revised to omit soil sampling beneath Building 232 in the vicinity of tank No.,/ 
1, the former 3,000 gallon waste solvent. 

Other Offices: 
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If you have any questions or require further discussion, please contact me. 

PTQ/tlm 

Enclosure 

Sincerely, 

jJ!J(£T:r_ 
Peter T. Quinlan 
Associate 

cc: Gary L. Rafferty, Counsel 

yalch05.850 
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REVISED 
SOIL AND GROUNDWATER ASSESSMENT WORK PLAN 

HUGHES AIRCRAFT COMPANY 
TORRANCE, CALIFORNIA 

1.0 INTRODUCTION 

This work plan has been prepared at the request of the Hughes Aircraft 
Company, Electron Dynamics Di vision (HAC) to eva 1 uate soi 1 and groundwater 
quality at the Electron Dynamics Divis-ion site located at 3100 W. Lomita 
Boulevard, Torrance, California (the site) {Figure 1). HAC requested that 
Hargis + Associates, Inc. {H+A) prepare this work plan to address groundwater 
quality issues referred to in a California Regional Water Quality Control Board 
(CRWQCB) letter pertaining to a former diesel fuel underground storage tank 
previously located at the site (CRWQCB, 1990). HAC also requested that the work 
plan to address groundwater and soil quality issues pertaining to two former 
underground solvent storage tanks previously located on the site. HAC requested 
this additional soil and groundwater work to confirm soil and groundwater quality 
in the vicinity of the former solvent tanks and to integrate the solvent tank 
assessment with the diesel fuel tank assessment required by the CRWQCB. 

This work plan has been prepared to outline procedures for obtaining soil 
and groundwater data. These data will be used to evaluate the hydrogeologic 
conditions at the site and to evaluate the potential for groundwater 
contamination and provide information regarding potential on- and off-site 
sources. 

1.1 BACKGROUND 

HAC originally began operations at the site in 1966. Prior to that time, 
the site had been used as farm land. Historically, two buried steel tanks were 
used to store used industrial solvents at the site. Waste solvents were 



~~ HARGIS+ ASSOCIATES, INC. 

periodically pumped out of the tanks and then disposed of at a licensed landfill. 

Tank no. 1 was located immediately south of Building no. 230 and was reported to 

have a capacity of approximately 3,000 gallons (Figure 2). This tank was 

reportedly installed in 1967. Tank no. 2 was located east of Building No. 231 

and was reported to have a capacity of slightly more than 500 gallons (Figure 2). 

HAC personnel have indicated that tank no. 2 was installed in about 1974 

(Hargis & Montgomery [H&M], 1983a). In 1983, tanks no. 1 and no. 2 were removed 

by IT Corporation and inspected by David Bacharowski and Al Novak of the CRWQCB 

(Yalch, 1991). Subsequently, Building No. 232 was constructed over the former 

tank no. 1 location. 

Diesel fuel for an emergency electrical generator was stored in a third 

tank, designated in this report as tank no. 3, located adjacent to Building 

No. 230 (Figure 2). In 1985, tank no. 3 was removed by IT Corporation. An ,. •. 

electrical substation was constructed over the former tank location. 

1.2 PREVIOUS INVESTIGATIONS 

In 1983, soil and groundwater conditions in the vicinity of tanks no. 1 

and 2 were investigated by Hargis+ Montgomery, Inc., {H&M). In 1985, soil 

conditions in the vicinity of tank no. 3 were investigated by IT Corporation. 

In 1988, the CRWQCB requested that additional soil sampling be performed at tank 

no. 3. Additional soil data were obtained and evaluated by H+A in 1989 (H+A, 

1989). 

1.2.1 Tanks No. 1 and No. 2 

In 1983, a soil investigation was cQnducted at tanks no. 1 and no. 2 (H&M, 

1983a and· b). Four soil borings were drilled near tank no. 1 {Appendix A). 

Total depths for three of these borings ranged between approximately 30 and 49 

feet below land surface (bls) (H&M, 1983b). The fourth soil boring was drilled 
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to a depth of approximately 110 feet. Seventeen soil samples were collected from 
the four soil borings near tank no. 1 and were analyzed for volatile organic 
compounds (VOCs). Tetrachloroethylene (PCE), trichloroethylene (TCE), and 
1,1,1-trichloroethane (TCA) were the most frequently detected VOCs in soil 
samples collected near tank no. 1 (H&M, 1983b). The highest concentration of 
VOCs detected was 440,000 milligrams per kilogram (mg/kg) of PCE in a soil sample 
collected at 31 feet bls in soil boring T-1 (Appendix A). 

One soil boring was drilled near tank no. 2 to a depth of 30 feet bls. 
Three soil samples were collected from the soil boring near tank no. 2 and were 
analyzed for VOCs. VOCs were detected in only one of the three soil samples 
collected. PCE and methylene chloride were detected at concentrations of 
270 mg/kg and 28 mg/kg, respectively, in the soil sample collected at 30 feet bls 
(Appendix A). 

Groundwater samples were collected from the 110-foot soil boring drilled 
near tank no. 1 and from the industrial water supply well located on the site 
(Appendix A). Groundwater samples were analyzed for VOCs, trace metals, and 
common ions. The water from the industrial water supply well was reportedly used 
to operate a heat exchanger for industrial cooling and was returned to the 
groundwater system using two injection wells (H&M, 1983b). All three wells were 
subsequently deactivated in 1985. The groundwater sample collected from the soil 
boring was collected from just below the water table. The groundwater sample 
collected from the industrial water supply well was representative of deeper 
groundwater because the well is perforated between 300 and 500 feet bls. 

The industrial water supply well was resampled by the Los Angeles County 
Sanitation District (LACSD) in 1986. The LACSD apparently sampled the well as 
part of a regional groundwater quality investigation. VOCs were not detected in 
the groundwater sample collected by the LACSD (McTaggart, 1990). 

The VOCs TCE, trichlorofluoroethane, PCE, and TCA were detected in the 
groundwater sample collected from the soil boring near tank no. 1. TCE, 
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trichlorofluoromethane, PCE, and TCA were detected at concentrations of 

65 micrograms per liter (ug/1}, 12 ug/1, 11 ug/1, and 5 ug/1, respectively (H&M, 

1983b} (Appendix A}. In addition, nitrate as N03 was detected at a concentration 

of 177 milligrams per liter (mg/1} (H&M, 1983b} (Appendix A}. 

The VOCs chloroform and trichlorofluoromethane were detected in the water 

sample collected from the industrial water supply well. Chloroform and 

trichlorofluoromethane were detected at concentrations of 12 ug/1 and 9 ug/1, 

respectively (Appendix A}. 

1.2.2 Tank No. 3 

In 1985, series of soil investigations were conducted at tank no. 3 by IT 

Corporation and in 1989 by H+A (Collins, 1985; H+A, 1989}. In September 1985, 

tank no. 3 was removed and soil containing diesel fuel was excavated. 

Subsequently an electrical substation was constructed at the former tank 

location. After the tank removal, IT Corporation drilled one angle and six 

vertical soil borings to a maximum depth of 90.5 feet bls to define the extent 

of diesel fuel in soil in the vicinity of the former tank location. H+A drilled 

three angle soil borings to collect soil samples from beneath the former tank 

location at depths between 44 feet to 85 feet bls. 

Fuel hydrocarbons were detected in soil samples collected between land 

surface and a depth of approximately 25 feet bls. The greatest concentration of 

fuel hydrocarbons detected in unexcavated soil samples collected below the depth 

of excavation by IT Corporation was 2,400 mg/kg in a soil sample collected 

21 feet bls (Crone and Collins, 1986). Fuel hydrocarbons were not detected in 

soil samples collected beneath tank no. 3 from approximately 45 feet bls to 85 

feet bls. Toluene was detected in two soil samples collected beneath tank no. 

3 at concentrations of 0.010 mg/kg and 0.0063 mg/kg at approximately 83 feet bls 

respectively. 
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In 1985, groundwater was reportedly encountered in an IT Corporation soil 
boring at a depth of approximately 90 feet bls. No groundwater samples were 
collected in conjunction with the investigation at tank no. 3. The CRWQCB has 
required HAC to evaluate groundwater quality near the former location of tank 
no. 3 because of concern regarding 1f the concentrations of toluene detected in 
soil samples collected near the water table; and 2) the possibility of diesel 
fuel migration to the water table from unremediated soil beneath the electrical 
substation (Wiedlin, 1990). 
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2.0 REGIONAL HYDROGEOLOGIC CONDITIONS 

The site is located in the city of Torrance, California, and lies within 

the West Coast Basin, a sub-unit of the groundwater basin which underlies the 

Coastal Plain of Los Angeles County. ·The Coastal Plain is underlain by a thick 

sequence of Quaternary and Tertiary age sediments which overlie a basement 

complex comprised of metamorphic and igneous rocks. 

The West Coast Basin extends from Long Beach to Santa Monica and is bounded 

by the Pacific Ocean on the west and the Newport-Inglewood uplift on the east. 

Groundwater in the West Coast Basin is produced primarily from a series of deep 

alluvial aquifers occurring within the Lakewood and San Pedro Formations (H&H, 

1983b). 

2.1 HYDROGEOLOGIC UNITS 

The Gage aquifer and the Silverado aquifer underlie the site. Both the 

Gage and Silverado aquifers are areally e~tensive. The Silverado aquifer is the 

source of most groundwater pumped in the West Coast Basin. 

Near the site, the Gage aquifer occurs from the water table to a depth of 

""" 

. .., 

-

about 200 feet bls (H&H, 1983b). The Gage aquifer is about 100 feet thick and ·~ 

is comprised mostly of sand. This stratigraphic interval is also equivalent to 

the Gardena aquifer. The Gage aquifer designation has been applied here based 

on site-specific lithologic descriptions and the geographic location of the site 

relative to the published distribution of the Gage and Gardena aquifers 

(California Department of Water Resources [CDWR], 1961). The Gage aquifer is not 

utilized as a producing aquifer in the Torrance area. 

Near the site, the Silverado aquifer underlies the Gage aquifer and is 

encountered at a depth of about 250 feet bls. Beneath the site, the two aquifers 

are separated by about 40 feet of clay (H&H, 1983b). This clay unit appears to 
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be present north, south, and west of the site and pinche's out to the east (H&M, 
1983b) (Appendix A). The Gage and Silverado aquifers appear to merge east of the 
site. 

The Silverado aquifer is the most heavily pumped aquifer in the West Coast 
Basin. In 1945, approximately 90 percent of the total groundwater pumped in the 
Torrance-Inglewood area was derived from the Silverado aquifer (Poland, et al, 
1959). Historically, nearly all industrial and municipal pumpage was from the 
Silverado aquifer (Poland, et al, 1959) .. Wells currently pumping in the site 
vicinity withdraw groundwater from the Silverado aquifer (CDWR, 1989). 

2.2 MOVEMENT AND OCCURRENCE OF GROUNDWATER 

Extensive pumping of groundwater in the early 1900's lowered water levels 
in the West Coast Basin to below sea level, which induced groundwater in the 
coastal area to flow toward the east. This allowed sea water to begin migrating 
eastward which degraded the fresh water aquifers of the basin. In the 1960's, 
a fresh water injection barrier was constructed along the coastline about 
1.5 miles northwest of the site to prevent the landward migration of salt water. 
The operation of the barrier in conjunction with controlling groundwater 
extractions appears to have stabilized salt water intrusion and has maintained 
an eastward groundwater flow direction from the barrier toward the pumping 
centers east of the site. 

Regional water level contour maps of the Silverado aquifer indicate that 
the direction of groundwater flow in the vicinity of the site has varied between 
northeast and southeast. 

Groundwater was encountered at the site in 1983 and 1985 in two soil 
borings. The depth to groundwater in the soil borings was approximately 90 feet 
bl s to 100 feet bl s (H&M, 1983b; Collins, 1986). The current depth to 
groundwater at the site is not known because water level measurements from soil 
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borings are approximate and groundwater levels may change over time. Based on 

the change in water levels measured in West Coast Basin Water Master observation 

wells, water levels may have risen on the order of 5 feet since 1985 (Bookman

Edmonston Engineering, Inc., 1989). 
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3.0 PROPOSED SOIL AND GROUNDWATER ASSESSMENT 

A soil and groundwater assessment is proposed to evaluate the soil and 
groundwater quality beneath the site and to provide data on the hydrogeologic 
units, the depth to groundwater, and the direction of groundwater flow at the 
site. The proposed work consists of drilling and sampling one soil borings and 
installing and sampling four to six groundwater monitor wells to be completed at 
the water table (Figure 2). 

3.1 SOIL ASSESSMENT 

Additional soil assessment work is proposed at the location of former tank 
no. 2 to evaluate the potential occurrence of VOCs in the soil beneath the former 
tank. One soil borings will be drilled and sampled near tank no. 2. Because 
the location of former tank no. 1 is now inside Building No. 232, and in 
accordance with discussion with the RWQCB, no soil borings are proposed to 
investigate the soil in the vicinity of former tank no. 1 at the present time. 

Soil samples will also be collected adjacent to the location of former tank 
no. 2 to evaluate the potential occurrence of VOCs in soil beneath the former 
tank (Figure 3). The samples will be collected from the pilot borehole of 
monitor well MW-1 which will also be designated as soil boring S-1. Soil samples 
will be collected at 5-foot intervals from approximately land surface to the 
water table. 

Soil samples will be collected for chemical analyses using California 
modified split spoon drive samplers with three 6-inch inner brass sleeves. The 
6-inch brass sleeves are 2 inches in diameter. Teflon sheets will be promptly 
placed over the end of the brass tube which contains the soil sample to be 
submitted to the laboratory for chemical analysis. The teflon sheets will be 
he 1 d in p 1 ace with p 1 ast i c end caps which wi 11 be secured with tape. The 
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completed self-adhesive sample label will be secured using clear tape. The soil 

samples will be placed in a zip-lock bag and stored on ice. 

Soil sampling equipment will be decontaminated between sampling points 

using a nonphosphate soap wash, thorough rinsing with tap water, and a final 

distilled water rinse. 

Black vinyl tape will be attached to the sample caps to prevent possible 

contamination or accidental opening of the samples during transfer. Lithologic 

logs will be prepared based on drive samples collected from soil borings and 

continuous core samples collected from monitor wells. These lithologic logs will 

include description of color, grain size, plasticity, and degree of induration 

of materials encountered. Records of penetration rates, casing schedules, and 

other pertinent observations will be recorded. All drilling and logging will be 

supervised by an experienced geologist. 

3.2 GROUNDWATER ASSESSMENT 

Additional groundwater assessment work is proposed to evaluate groundwater 

quality up and down gradient of the three former underground storage tank 

locations. Three to six groundwater monitor wells will be completed to 

approximately 15 feet below the regional _water table. Four monitor wells are 

proposed at this time (Figure 2). The monitor well locations were selected to 

provide adequate separation and geometry to permit reliable evaluation of the 

direction of groundwater flow. Monitor wells MW-1 through MW-3 will be 

i nsta 11 ed, surveyed, and water 1 eve 1 s measured to determine direction of 

groundwater flow. Based on the direction of groundwater flow at the site, 

monitor well MW-4 will be constructed at the upgradient end of the site. Up to 

two addition a 1 monitor we 11 s may be i nsta 11 ed to ensure that representative 

groundwater quality data are obtained down gradient from the three former tank 

locations. Any additional monitor wells, will be installed immediately after the 

direction of groundwater flow is determined. 
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3.2.1 Monitor Well Design and Construction 

Proposed monitor well construction materials, drilling techniques, well 
development, pump selection, and pump installation are described. 

The depth to first groundwater at the site is expected to be about 90 to 
100 feet bls. The monitor well screen intervals will be 20 feet in length with 
approximately 2 to 5 feet of screen above the water table. 

Nominal 4-inch diameter factory-slotted polyvinyl chloride (PVC) screen 
with 0.030-inch slots will be installed in each well. Factory cleaned PVC well 
screen and casing will be shipped in sealed plastic wrap. Nominal 4-inch, 
flush-threaded schedule 40 PVC blank casing will be installed above the screen 
to land surface (Figure 3). A filter pack of Monterey No. 3 sand or its 
equivalent will be installed to approximately 2 feet above the screen. A fine
grained sand will be placed over the filter pack to prevent the migration of the 
overlying grout into the screened interval. A sand-cement grout will be placed 
in the well annulus from the fine-grained sand to land surface. Utility vaults 
with vandal-resistant aluminum or steel lids will be installed at the surface 
over each well. Vaults will be set approximately 1 inch above grade to minimize 
entry of surface water. 

A hollow stem auger drill rig will be used to construct the shallow monitor 
wells. Pilot boreholes will be drilled with a 6-inch outside diameter (OD) 
hollow stem auger with continuous core capability. Boreholes will be 
lithologically logged by inspecting auger cuttings and soil samples obtained from 
drive samples and/or core barrels (Section 3.1). Monitor well MW-1 will be 
logged using drive samplers rather than continuous core because the pilot 
borehole will also serve as soil boring S-1. Approximately 3 feet out of every 
5 feet of soil drilled at soil boring S-1 will be sampled for lithologic logging 
purposes using a drive sampler. After the pilot borehole has been constructed, 
the hollow stem auger string will be removed and a larger diameter hole will be 
reamed using a 10-inch OD hollow stem auger. The large diameter hollow stem 

11 
850.503LF 

April 24, 1991 



~~ HARGIS+ ASSOCIATES, INC. 

auger will be equipped with a wooden plug to prevent flowing sand from entering 

the inside of the hollow stem auger. Downhole drilling equipment will be steam 

cleaned before use in each monitor well.· 

Filter pack, fine-grained sand and the sand-cement grout will be placed by 

gravity feed directly into the annulus between the well casing and the hollow 

stem auger. To prevent sand locking inside the hollow stem, the auger will be 

slowly lifted from the hole as the filter pack is emplaced. 

The hollow stem auger drilling method can be a rapid and effective means 

of collecting soil samples and installing shallow monitor wells under certain 

conditions. However, one of several limitations includes difficulties caused by 

flowing sand. In some cases, the potential for flowing sand conditions can be 

minimized if the hydraulic head difference between the inside of the auger and 

the groundwater in the formation can be reduced or reversed. The hydraulic head 

difference can be minimized by limiting the depth penetrated below the water 

table. The hydraulic head difference can also be minimized by adding fresh water 

inside the hollow stem auger to overcome-the hydrostatic pressure outside the 

auger. 

The length of well screen set below the water table may be less than 

presently proposed if sands below the water table are unstable. To reduce the 

tendency for sand to flow, it may be necessary to add fresh tap water to the 

augers. This will maintain a water level inside the auger which is higher than 

the water tab 1 e outside the auger. The amount of fresh tap water introduced will 

be kept to a minimum. After well completion, a volume of water greater than the 

volume of water added during the completion will be removed from the well. 

Following completion, each shallow zone monitor well will be swabbed and 

bailed until the production of fine-grained sediments is minimal. If the well 

capacity is sufficient, final well development will be achieved by installing a 

temporary submersible pump and pumping until the discharge clears. Discharge 
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rates will be estimated volumetrically. Water level recovery will be measured 
and recorded after development. 

3.2.2 Groundwater Sampling 

Groundwater samples will be collected from each monitor well. Proposed 
analytical methods, sampling procedures, quality assurance sampling, 
documentation, and sampling frequency are presented. 

3.2.2.1 Analytical Methods 

Groundwater samples will be analyzed for VOCs, total petroleum hydrocarbons 
(TPH), base metals/acid organics (BNAs), cyanide, trace metals, and nitrate 
(Table 1). VOCs and TPH have been selected for groundwater chemical analyses 
because these compounds were reportedly stored in the former tanks located at the 
site. BNAs, cyanide, and trace metals will be analyzed to verify the 
concentrations of these compounds detected in the groundwater sample bailed from 
the soil boring near tank no. 1 in 1983 (H&M, 1983b). Nitrate will be analyzed 
because it was detected above the Federal Maximum Contaminant Level in the 
groundwater sample bailed from the soil boring in 1983 (H&M, 1983b). 

3.2.2.2 Groundwater Sampling Procedures 

Groundwater samples will be collected with dedicated electric submersible 
pumps. The pumps will have a nominal flow rate of 5 gallons per minute (gpm) 
which should be sufficient to purge the wells within approximately 10 minutes. 

The wells will be pumped until at least three casing volumes of fluid are 
removed from the wells or until the parameters of electrical conductance (EC), 
pH, and temperature have stabilized. EC, pH, and temperature of well discharge 
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will be frequently measured to verify that these parameters have stabilized prior 

to collection of samples. 

The following will be performed during each sampling round: 

1. Measure the water 1 eve 1 with an e 1 ectri c sounder to the nearest 

0.01 foot. 

2. Pump the well until at least three casing volumes have been removed 

or EC, pH, and temperature have stabi 1 i zed prior to co 11 ect i ng 

samples. 

3. Collect groundwater samples from the discharge in appropriate sample 

containers {Table 2). Rinse nonpreserved sample containers with the 

well discharge prior to sample collection and label properly in the 

field. Preserved sample containers will not be pre-rinsed. 

4. Record all pertinent data in field notebook during each sampling 

round. Pertinent data include: 

depth to static water level 
time that pumping begins 
time of sample collection 
the pump discharge rate 
the field parameters EC, pH, and temperature 
time that pumping stopped 

Field measurements obtained during the sampling activities will include 

water levels, discharge rates, EC, temperature, and pH. A pH meter, conductivity 

meter and field thermometer will be used when purging monitor wells to assist in 

call ect ion of representative groundwater samples. To ensure accuracy, the 

instruments will be calibrated periodically. Probes will be thoroughly rinsed -
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with distilled water before each measurement. All field measurements will be 
recorded in the field notebook. 

One field duplicate sample and one field blank will be submitted for each 
sampling round and analyzed for VOCs, TPH, BNAs, cyanide, trace metals, and 
nitrate. One trip blank will be submitted for each sampling round and analyzed 
for VOCs only. 

An initial water sample will be collected from each monitor well after 
installation of the pumps. A second water sample will be collected approximately 
two weeks after the initial sampling. These data will be used to assess 
groundwater quality. 

Documentation of chain-of-custody is required from the time of collection 
to the reporting of anal yt i ca 1 results to ensure integrity of the samp 1 es 
(Appendix B). 
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4.0 HEALTH AND SAFETY/WASTE MANAGEMENT 

A health and safety plan will be prepared to ensure safe working conditions 

during implementation of the proposed assessment field program. 

Drill cuttings and purge water will be stored in Department of 

Transportation approved containers until the appropriate disposal procedures have 

been identified. 

16 
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5.0 ESTIMATED PROJECT SCHEDULE 

A project schedule has been prepared to identify the necessary steps and 
the estimated time required to fulfill the CRWQCB requirement (CRWQCB, 1990) 
(Figure 4). The actual time required to complete the assessment as defined in 
this work plan is subject to subcontractor availability, drilling conditions, 
client approval, and agency responsiveness. Subject to HAC authorization, H+A 
will prepare to start the field investigation within 4 weeks of authorization. 
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TABLE 1 

SUMMARY OF ANALYTICAL PROCEDURES 

ANALYTES 

Soil 

Volatile organic compounds 

Total petroleum hydrocarbons(a) 

Base neutrals and acid organics(a) 

Trace metals(a) 

Cyanide( a) 

Groundwater 

Volatile organic compounds 

Total petroleum hydrocarbons 

Base neutrals and acid organics 

Trace metals 

Nitrate 

Cyanide 

ANALYTICAL METHOD NUMBER 

EPA Method 8240 

Modified EPA Method 8015 

EPA Method 8270 

Priority Metals Suite 

EPA Method 9010 

EPA Method 8240 

Modified EPA Method 8015 

EPA Method 8270 

Priority Metals Suite 

EPA Method 353.2 

EPA Method 9010 

(a) Optional analyses that may be performed pending the groundwater analytical results 

EPA = U.S. Environmental Protection Agency 

~Iii§ HARGIS+ ASSOCIATES, INC. 
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TABLE 2 

SAMPLE HANDLING PROCEDURES 

TYPE OF ANALYSIS 
{Anal~tical Method} SAMPLE CONTAINER 

Soil 

Volatile organic Brass tube 
compounds 
(EPA Method 624/8240) 

Groundwater 

Volatile organic Two 40-ml glass 
compounds vials, teflon-lined 
(EPA Method 624/8240) septum 

Base/Neutral and Two 1-liter amber 
acid organics glass bottles with 
(EPA Method 625/8270) teflon-lined caps 

Trace metals One 500-ml 
(Priority Metals) polyethylene 

Nitrate One 4-oz 
(EPA Method 353.2) polyethylene bottle 

EPA= U.S. Environmental Protection Agency 
HCL = Hydrochloric acid 

HN03 = Nitric acid 
H2

so4 = Sulfuric acid 
m l = m i ll i l iter 
oz = Ounce 

NaOH = Sodium hydroxide 
•c = Degrees Celsius 

SAMPLE VOLUME 

2-inch x 6-inch 
no head space 

Vials filled 
completely, no 
head space 

Bottle filled 
to neck 

Bottle fi 11 ed 
to neck 

Bottle filled 
to neck 

t 

PRESERVATION MAXIMUM 
METHOD HOLDING TIME 

Cool to 4° C 14 Days 

Cool to 4° C 14 days 
HCL to pH less 
than 2 

Cool, 4° C 7 days until 
extraction 

Cool to 4° C 6 months 
HN03 

to pH 1 ess 
than 2 
Cool to 4• C 28 days 

~~ HARGIS+ ASSOCIATES, INC. 



TABLE 2 
SAMPLE HANDLING PROCEDURES 
Page 2 

TYPE OF ANALYSIS 
(Anal~tical Method} 

Groundwater 

Cyanide 
(EPA Method 9010) 

SAMPLE CONTAINER 

One 4-oz 
polyethylene bottle 

EPA= U.S. Environmental Protection Agency 
HCL = Hydrochloric acid 

HN03 = Nitric acid 
H2so4 = Sulfuric acid 

m 1 = m i 11 i 1 iter 
oz = Ounce 

NaOH = Sodium hydroxide 
0

[ =Degrees Celsius 

PRESERVATION MAXIMUM 
SAMPLE VOLUME METHOD HOLDING TIME 

Bottle filled Cool to 4° C 14 days 
to neck NaOH to pH greater 

than 12 

ii: HARGIS+ ASSOCIATES, INC. 
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FIGURE 1. SITE LOCATION 
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APPENDIX A 
DATA FROM 1983 SOLVENT TANK INVESTIGATION 

Note: Tables and Figures in this appendix were originally published in a 
report prepared by Hargis & Montgomery, Inc., 1983b. Investigation 
of Groundwater Quality and Regional Hydrogeologic Conditions, Hughes 
Aircraft Company, Electron Dynamics Division, Torrance, California. 
Prepared for Hughes Aircraft Company, Torrance, California; 
August 29, 1983. 
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TABLE 1 

CONCENTRATION OF VOLATILE ORGANIC COMPOUNDS IN SOIL SAMPLES 

TEST HOLE T-1 TEST HOLE T-2 TEST HOLE T-3 
ORGANIC COMPOUND • • • • . . . • • . . • • . • . . . • . SAMPLE DEPTH, FEET . ..........•.••.... ••.. SAMPLE DEPTH, FEET ....• ••.. SAMPLE DEPTH, FEET ..... 

(micrograms/kilogram) . 5 8 22 31 

ACETONEY 82 64 ND. 520 

CHLOROBENZENE ND ND ND 740 

CHLOROFORM 22 21 25 ND 

1,1-DICHLOROETHYLENE ND ND 37 1,200 

ETHYLBENZENE ND ND ND 610 

METHYLENE CHLORIDE 54 ND 59 340 

TETRACHLOROETHYLENE 780 300 8,600 440,000 

TOLUENE· ND ND 550 1 ,200' 

1,2-TRANS-DICHLOROETHYLENE 570 ND 23 ND 

1,1,1-TRICHLOROETHANE ND ND 670 18,000 

TRICHLOROETHYLENE 840 26 260 19,000 

BENZENE ND ND ND ND 

TRICHLOROFLUOROMETHANE ND ND ND ND 

NOTE: ND = None Detected 

1f -Acetone is not an EPA priority pollutant 

39 

30 

ND 

ND 

ND 

ND 

72 

62 

ND 

ND 

ND 

ND 

ND 

ND 

49 11 20 30 ·10 

ND ND ND ND ND 

ND ND ND ND ND 

23 20 ND 22 ND 

ND ND ND ND ND 

ND ND ND ND ND 

ND ND ND 28 ND 

69 25 ND 160 ND 

ND ND ND ND ND 

ND ND ND ND ND 

ND ND 30 53 ND 

39 82 140 230 ND 

ND ND ND ND ND 

ND ND ND ND ND 

AZZ samples from test holes T-1, T-2, T~3, and T-4 were 
cmalyzed by RADIAN CORPORATION, Sacramento, California 

20 30 

ND ND 

ND ND 

ND ND 

ND ND 

ND ND 

ND 28 

ND 270 

ND ND 

ND ND 

ND ND 

ND ND 

ND ND 

ND ND 

TEST HOLE T-4 
• .•. SAMPLE DEPTH, FEE 

10 20 

76 46 1 

ND ND 

ND ND 

ND ND 

ND ND 

ND 22 -
41 21 

ND ND 

ND ND 

ND ND 

ND ND 

· ND ND 

ND ND 



TABLE 1 

CONCENTRATION OF VOLATILE ORGANIC COMPOUNDS IN SOIL SAMPLES 

TEST HOLE T-2 TEST HOLE T-3 . . . . . . . . . . . . . . ••.. SAMPLE DEPTH, FEET ...•• • ••• SAMPLE DEPTH, FEET ..... 
~ 

) 

) 

) 

) 

) 

) 

) 

) 

) 

49 11 20 30 ·10 

NO NO NO NO NO 

NO NO NO NO ND 

23 20 NO 22 ND 

NO NO ND NO NO 

ND NO NO ND ND 

NO ND ND 28 NO 

69 25 NO 160 NO 

NO NO NO NO ND 

NO ND NO NO ND 

NO NO 30 53 NO 

39 82 140 230 ND 

NO NO ND NO NO 

NO NO NO NO NO 

All samples from test holes T-1, T-2, T-3, and T-4 were 
analyzed by RADIAN CORPORATION, Sacramento, California 

20 30 

NO NO 

NO ND 

NO ND 

NO NO 

ND NO 

NO 28 

NO 270 

ND NO 

NO NO 

NO NO 

NO NO 

ND NO 

NO NO 

TEST HOLE T-4 
•••. SAMPLE DEPTH, FEET ..... 

10 20 30 

76 46 180 

ND NO NO 

NO ND NO 

NO NO NO 

ND NO NO 

NO 22 NO 

41 21 ND 

ND NO NO 

NO NO NO 

NO NO NO 

ND NO 25 

·NO NO NO 

NO NO NO 

TEST HOLE T-5A TEST HOLE T-5B 
• ••....... SAMPLE DEPTH, FEET ...•..... SAMPLE DEPTH, FEET 

25 30 36 75 100 

NO NO NO NO NO . 
NO NO NO NO NO 

ND ND NO NO NO 

2 ND NO NO NO 

NO NO ND NO NO 

NO NO NO NO NO 

8 3 NO· NO 6 

NO NO NO NO ND 

34 ND NO NO NO 

NO ND NO 3 2 

. 66 13 1 ND 14 

NO 9 3 ND 2 

NO NO 8 7 NO 

All samples from test holes T-5A and T-58 were analyzed by 
Brown and Caldwell, Analytical Services Division, Pasadena, California 
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TABLE 2 

CONCENTRATION OF COMMON IONS IN 
GROUNDWATER SAMPLES 

CONSTITUENT 
(mi 11 i grams per 1 iter) 

Sodium 
Potassium 
Calcium 
Magnesium 

Carbonate 
Bicarbonate 
Chloride 
Sulfate 
Nitrate (N03) 

Total Dissolved Solids 
0 

(evaporated @ 180 C) 

Electrical Conductance 
(micromhos @ 25°C) 

TEST HOLE T-58 

198 
2.3 

81 
25 

0 
328 
184 

30 
177 

705 

1,330 

PLANT SUPPLY WELL 

94 
2.6 

31 
11 

0 
290 

72 
1.8 
0.75 

248 

580 

HARGIS & MO:"o"TGO:\IERY. 1:-.-C. 
TUCSON, ARIZONA 
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TABLE 3 

CONCENTRATION OF SELECTED ORGANIC COMPOUNDS, 
TRACE METALS, AND CYANIDE DETECTED IN GROUNDWATER SAMPLES 

ORGANIC COMPOUNDS 
(micrograms per liter). TEST HOLE T-58 PLANT SUPPLY WELL 

Trichloroethylene 65 NO 

Trichlorofluoromethane 12 9 

Chloroform NO 12 

Tetrachloroethylene 11 NO 

1,1,1-Trichloroethane 5 NO 

Phenol 7 NO 

Hexahydroazepinone 10 NO 

TRACE METALS AND CYANIDE 
(mi 11 i grams per 1 iter) 

Thallium 0.004 NO 

Antimony 0.020 NO 

Arsenic 0.014 NO 

Iron NO 0.09 

Manganese 0.09 0.08 

Cyanide 0.025 NO 

NOTE: NO = None Detected 

AnaLyses performed by Bra~ and CaLdweLL, 
AnaLyticaL Services Division, Pasadena, CaLifornia 

HARGIS & MO::'IITGQ.)IERY. I~C 

TUCSON, ARIZONA 
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EX P L 

RECENT ALLUVIAL DEPOSITS 

Gravel, sand, silt, and clay. Coarser 
materials highly permeable. 

UNCONFORMITY 

OLDER DUNE SAND 
Fine to medium sand with silt, and gravel lens 

UNCONFORMITY 

LAKEWOOD FORMATION 
Terrace cover sands, Palo Verdes sand, and 

other deposits consisting of silt, sand, and 91 
Moderately permeable. 

LOCAL UNCONFORMITY 

SAN PEDRO FORMATION 
Sand, grovel, silt, and clay, thick bodies of S( 

and gravel yield large quantities of water to 

UNCONFORMITY 

MONTEREY FORMATION 
Mudstone, diatomite, and mudstone. 

TRACE OF FAULT 
Dashed where inferred, dotted where conceal 
deposits of Recent Age ; U, upthrown side i D 

CONTACT 

NOTE • BASE MAP MODIFIED FROM POLAND AND 
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EXPLANATION 

RECENT ALLUVIAL DEPOSITS 

Gravel, sand, silt, and clay. Coarser 
materials hiohly permeable. 

UNCONFORMITY 

OLDER DUNE SAND 

Fine to medium sand with silt, and gravel lenses. 

UNCONFORMITY 

LAKEWOOD FORMATION 

Terrace cover sands, Palo Verdes sand, and 

other deposits consisting of silt, sand, and gravel. 

Moderately permeable. 

LOCAL UNCONFORMITY 

SAN PEDRO FORMATION 

Sand, gravel, silt, and clay, thick bodies of sand 

and gravel yield large quantities of water to wells . 

UNCONFORMITY 

MONTEREY FORMATION 

Mudstone, diatomite, and mudstone. 

TRACE OF FAULT 

Dashed where inferred 1 dotted where concealed by 
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deposits of Recent Age; U, upthrown side; D, downthrown side . 

CONTACT 

NOTE: BASE MAP MODIFIED FROM POLAND AND OTHERS, 1959 . 

WELLS 

• 
0 

0 

+ 

ABANDONED 

TEST HOLE, NEVER PUMPED 

NO RECORD OF ABANDONMENT 

WELL PUMPED 

Sources: L.A.C.F.C.D. Well Records 

and California Dept. of Water Resources 

Water master Report 1 1982 

A A
1 

I I 
LINE OF CROSS SECTION 

Map Sheet and Grid numbers refer to 

L.A.C.F.C.D. Well Numbering System 

(Refer to Appendix D, Fioure D -I) 
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Well Location 

759 c IDENTIFIER 

Well numbering system used by LAC F.C.D, Los Angeles, California 

(Refer to Appendix D, Figure D-1 ) 

l PERFORATED INTERVAL 

-TO 464 TOTAL DEPTH 

HUGHES AIRCRAFT COMPANY 

TORRANCE, CALIFORNIA 

HYDROGEOLOGICAL CROSS 

SECTION A-A' 

e HARG<S a MONTGOMERY, INC 1983 
CONSULTANTS IN HYDROGEOLOGY 
Tucson, Ar1zona 

FIGURE 3 



WEST 

8 

0 

-too 

-200 

-300 

TO 409 

-400 

-6oo 

Cross Section A-A' 

Hughes Aircraft 
Company 

Lomita Syncline 

Hawthorne Ave Lomite Blvd Lomita Blvd 

I 
758 E 758 c 

HAC SUPPLY I' 

WELL I 
!HAC TEST HOLE T-58 769 

'. 

• • \ 
TO 110 Regional Water Table (Fall 1982) 

GARDENA AQUIFER 

TO 250 

SILVERADO AQUIFER 

TO 440 

TO 520 

-700 
........ TO 660 

0 1,000 2,000 

FEET 

Crenshaw Blvd 

I 

EAST 

8' 

TO 640 

tOO 

0 

-too 

1"1 
r 
1"1 

-200 < 
)> 
~ 

0 
z 

z 
-300 , 

('11 

-400 

-5oo 

-6oo 

('11 

~ 

l I 

[ : ·~· . I 

EXPLANATION 

SAND 

Predominately sand w•th some gravel 

ar.d clay lenses Moderate to high 

permeability. 

CLAY 

Predominately clay and silt with 

localized sand lenses. Low permeability. 

Well Location 
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Well numbering system used by 
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(Refer to Appendix 0, Figure 0-1) 
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Total City of Torrance Pumpoge: 6,145 Acre Feet in 1981-82 
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WELLS 
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a 
0 

+ 
(2,2071 

EXPLANATION 

ABANDONED 

TEST HOLE,NEVER PUMPED 

NO RECORD OF ABANDONMENT 

WELL PUMPED DURliNG 1981-82 

PUMPAGE IN ACRE FEET 

------------30----------
WATER LEVEL CONTOUR IN SILVERADO AQUIFER FALL I 
L.A.C.F.C.D., 1982) Minus indicates elevgtion in feet below N 

0 • 

DIRECTION OF GROUNDWATER MOVEMENT IN SILVERA 

Mop Sheet and Grid numbers refer to L.A.C.F.C.D. Well Numl 
(Refer to Appendix D, Figure D-1) 

Data obtained from: L.A.C.F.C.D. Well Records and California Dept. 
Resources Watermoster Report, 1982 
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HARGIS+ ASSOCIATES, INC. 

APPENDIX B 
CHAIN-OF-CUSTODY PROCEDURES 

The chain-of-custody procedure includes sample labels, field log, chain-of
custody forms, and sample transmittal documents. Sample labels will be filled 
out and attached to sample containers at the time of sampling to prevent 
misidentification of samples. Sample labels include the following information: 

sample identification 
date and time of collection 
place of collection 
name of collector 
analysis to be performed 
special instructions 

A field log will be maintained to record observations and information 
obtained during sampling. The field log includes: 

location of sample point 
number of samples collected 
description of sample point and sample methods 
date and time of collection 
sample identification 
field observations 
the field parameters pH, temperature, and EC 

The chain-of-custody form will be included with all samples delivered to 
the laboratory. The chain-of-custody form includes: 

sample identification 
date samples 
time sampled 
type of sample container 
type of analyses requested. 



HARGIS+ ASSOCIATES, INC. 

Any instructions for special handling, storage, or disposition of the sample will 

be included on the chain-of-custody form. A sample transmittal letter will be 

attached to the chain-of-custody form. 

Photocopies of all documents relating to sample chain-of-custody during the 

assessment will be retained. 

B-2 
850.501LF 

January 30, 1991 

-
-



-
- EXHIBIT "C" 

11M October 25, 1991 

lllioll 

--
·~~ -
-
•• GROUNDWATER ASSESSMENT 

HUGHES AIRCRAFT COMPANY 
lilliilr! TORRANCE, CALIFORNIA 

-
-
-
-
..... 

-
- HARGIS+ASSOCIATES,INC. 

------------
-

-



HARGIS+ ASSOCIATES, I I'~ C. 

------ -· ~- - ~ -. .. 
'- -· - - -" - . - _. '-- ~ -

~~ ----

October 25, 1991 

VIA FEDERAL EXPRESS 

PRIVELEDGED AND CONFIDENTIAL 

Dr. Michael Yalch 
HUGHES AIRCRAFT COMPANY 
Electron Dynamics Division 
3100 West Lomita Boulevard 
Torrance, CA 90509 

Re: Transmittal of Groundwater Assessment 

Dear Dr. Yalch: 

Enclosed are two copies of our final report entitled: 

Groundwater Assessment 
Hughes Aircraft Company 

Torrance, California 

The assessment provided data on the distribution of volatile organic 
compounds (VOCs) and the direction of groundwater flow. These data indicate that 
the two former spent so 1 vent tanks may have been a source of VOCs to the 
groundwater. If you have any questions or require further discussion, please 
contact me. 

Sincerely, 

HARGIS + ASSOCIATES, INC. 

;£ (, 1)/f· 

Rog:.o;:: Nieme/.~ 
Associate 

MPW: jah 

Enclosure 

cc: Gary L. Rafferty, Esq. 
yalch06.850 

Matthew P. Wiedlin 
Project Hydrogeologist 

Other Offices 
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GROUNDWATER ASSESSMENT 
HUGHES AIRCRAFT COMPANY 

TORRANCE, CALIFORNIA 

EXECUTIVE SUMMARY 

This report presents and summarizes the results of the groundwater 
assessment performed for the Hughes Aircraft Company {HAC), Electron Dynamics 
Division located at 3100 West Lomita Boulevard, Torrance, California {the site). 
The purpose of this assessment was to comply with direction from the California 
Regional Water Quality Control Board {CRWQCB) to evaluate groundwater quality and 
other hydrogeologic conditions at the site including lithology, depth to 
groundwater, and direction of groundwater flow {CRWQCB, 1990). This report 
summarizes previous assessments and the scope of the present assessment, 
describes drilling and groundwater sampling procedures, provides the results of 
the assessment and conclusions and recommendations based on the assessment 
results. 

In 1983, soil and groundwater conditions in the vicinity of two spent 
solvent tanks (Tanks Nos. 1 and 2) were investigated by Hargis & Montgomery, Inc. 
In 1985, soil conditions at a former diesel tank (Tank No. 3) location were 
investigated by IT Corporation. In 1989, additional soil data were obtained at 
the former Tank No. 3 location and were evaluated by Hargis + Associates, Inc. 
(H+A). 

Pursuant to direction from the CRWQCB on March 28, 1991, the following 
activities were performed during the present assessment: 

Four groundwater monitor wells were drilled with a hollow stem auger 
drill rig to evaluate groundwater quality upgradient and downgradient 
of the three former tank locations (Figure 2). 
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Water levels were measured in each monitor well to determine 

groundwater flow direction and hydraulic gradient at the site. 

Two groundwater samples were collected from each monitor well for 

chemical analysis. The samples were analyzed for volatile organic 

compounds (VOCs), fuel hydrocarbons, base neutrals/acid organics 

(BNAs), trace metals, nitrate, and cyanide. 

The site is located in the City of Torrance, California, and lies within 

the West Coast Basin. Near the site, the Gage aquifer occurs at a depth of about 

85 feet below land surface (bls). The Silverado aquifer underlies the Gage 

aquifer and is encountered at a depth of about 250 feet bl s. The Silverado 

aquifer is the source of most groundwater pumped in the West Coast Basin. 

Groundwater at the site occurs in an unconfined aquifer at approximately 

84 to 88 feet bls. This aquifer appears to correlate with the Gage aquifer. The 

direction of groundwater flow at the site is to the east. 

Analytical results of groundwater samples collected during the period from 

July 11 to 23, 1991, indicated that VOCs, fuel hydrocarbons, trace metals, and 

nitrate are present in groundwater underlying the site. Trichloroethylene (TCE), 

tetrachloroethylene (PCE), total chromium and nitrate have been detected in 

groundwater samples at concentrations exceeding their respective Maximum 

Contaminant Levels (MCLs). The highest concentration of TCE was 1, 000 micrograms 

per liter (ug/1). The highest concentration of PCE was 53 ug/1. The highest 

concentration of total chromium was 0.14 milligrams per liter (mg/1). Fuel 

hydrocarbons were detected near the laboratory detection limit in both 

groundwater samples collected from one monitor well. Nitrate concentrations 

ranged from 56 mg/1 to 32 mg/1. Cyanide concentrations did not exceed the 

laboratory detection limit of 0.01 mg/1. 
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TCE and PCE are designated as the site compounds of concern (COCs). The 
presence of trace meta 1 s, i ncl udi ng tot a 1 chromium, in groundwater samples 
collected from on-site monitor wells and the upgradient monitor well, indicates 
that the concentrations of trace metals observed may be representative of 
background water quality. Although the data indicate that chromium 
concentrations may be representative of background water quality, the detection 
of total chromium at a concentration exceeding the MCL downgradient of one of the 
former solvent tanks indicates that further assessment of chromium is warranted. 
The presence of nitrate in groundwater samples collected from the on-site monitor 
wells and the upgradient monitor well indicates that the nitrate concentrations 
observed may be representative of background water quality. 

Further assessment is necessary to delineate the vertical and horizontal 
extent of COCs in the groundwater. Seven shallow monitor wells to be completed 
in two steps are proposed. Five shallow monitor wells would be installed 
initially. Based on the initial groundwater analytical results from these 
monitor wells and the results reported herein, up to two additional shallow 
monitor wells might be installed within 2 months following the installation of 
the initial five monitor wells. It is proposed that one deep monitor well be 
installed following the installation and sampling of the proposed shallow monitor 
wells. Prior to drilling the deep monitor well, an exploratory boring would be 
drilled to define the lithology below 100 feet bls and to design the deep monitor 
well. 

Initial groundwater samples would be collected from each newly installed 
monitor well shortly after the well is developed. Initial groundwater samples 
would be analyzed for halogenated and aromatic VOCs, fuel hydrocarbons, and total 
chromium. Additional groundwater samples would be collected and water levels 
would be measured quarterly. Groundwater samples collected during quarterly 
monitoring would be analyzed for halogenated VOCs and total chromium. 
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A groundwater remediation system will be designed for the interim treatment 

of groundwater pumped from monitor well MW-2. The interim remediation system 

will include the following: extraction of groundwater from monitor well MW-2, 

treatment of the extracted groundwater using the selected treatment technology, 

and reuse of the treated groundwater as cooling tower makeup water. Treatment 

technologies will be evaluated using three criteria: 1) effectiveness in 

reducing VOC concentrations in the extracted groundwater in order to comply with 

air emission goals, 2) implementability at the site, and 3) capital and operation 

and maintenance costs. Ozonation of cooling water is currently being evaluated 

by HAC for use at the site. It may be feasible to treat groundwater extracted 

from monitor well MW-2 using this technology and use the treated water on-site. 

If it is determined that ozonat ion would not reduce VOC concentrations in 

groundwater enough to comply with air emission goals, the implementation of 

ultraviolet oxidation or liquid phase carbon adsorption on groundwater extracted 

from monitor well MW-2 would be evaluated. 
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GROUNDWATER ASSESSMENT 
HUGHES AIRCRAFT COMPANY 

TORRANCE, CALIFORNIA 

1.0 INTRODUCTION 

This report presents and summarizes the results of the groundwater 
assessment performed for the Hughes Aircraft Company (HAC), Electron Dynamics 
Division located at 3100 West Lomita Boulevard, Torrance, California (the site) 
(Figure 1). The scope of the assessment was originally proposed in the Work Plan 
and Revised Work Plan prepared by Hargis + Associates, Inc. (H+A) concerning 
groundwater quality issues directed by the California Regional Water Quality 
Control Board (CRWQCB) to be undertaken (H+A, 1991a and 1991b; CRWQCB, 1990 and 
1991). This assessment focused on the area around Building Nos. 230, 231, and 
232 where one d i ese 1 fue 1 and two so 1 vent underground storage tanks were 
previously located (Figure 2). The purpose of this assessment was to evaluate 
groundwater quality and other hydrogeologic conditions at the site including 
lithology, depth to groundwater, and direction of groundwater flow. This report 
summarizes the previous assessment and the scope of the present assessment, 
describes drilling and groundwater sampling procedures, and provides the results 
of the assessment and conclusions and recommendations based on the assessment 
results. 

1.1 BACKGROUND 

HAC originally began operations at the site in 1967. Prior to that time, 
the site had been used as farm land. HAC installed two buried steel tanks at the 
site to store spent industrial solvents. Tank No. 1 was located immediately 
south of Building No. 230 and was reported by HAC personnel to have a capacity 
of approximately 3,000 gallons (Figure 2). This tank was reportedly installed 
in 1967. Tank No. 2 was located east of Building No. 231 and was reported to 
have a capacity of slightly more than 500 gallons (Figure 2). HAC personnel have 
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indicated that Tank No. 2 was installed in about 1974 (Hargis & Montgomery, Inc. 

[H&M], 1983a). 

Periodic chemical analysis of fluid samples obtained from the tanks by HAC 

during the period from December 1981 to February 1983 indicated the presence of 

organic compounds and trace metals (H&M, 1983a). Laboratory analyses indicated 

that acetone, methanol, tetrachloroethylene (PCE), and trichloroethylene (TCE) 

were the principal organic compounds detected in fluid samples collected from 

Tank No. 1. TCE was the principal organic compound detected in fluid samples 

collected from Tank No. 2. Acetone and methanol comprised approximately 11 to 

35 percent of the fluid volume stored in Tank No. 2 (H&M, 1983a). 

The trace metals, lead, chromium, and zinc, were detected at concentrations 

as great as 18.9 milligrams per liter (mg/1), 9.9 mg/1, and 83.3 mg/1, 

respectively, in fluid samples collected from Tank No. 1 during the period from 

December 1981 to February 1983. Lead, chromium, and zinc were detected at 

concentrations as great as 4.21 mg/1, 2.05 mg/1, and 128 mg/1, respectively, in 

fluid samples collected from Tank No. 2. Lead and chromium were not consistently 

detected in fluid samples collected from either tank. No data have been obtained 

concerning the chemical composition of fluids stored in the tanks prior to 

December 1981 (H&M, 1983a). 

In 1983, Tanks Nos. 1 and 2 were removed by IT Corporation and inspected 

by David Bacharowski and Al Novak of the CRWQCB (HAC, 1991). Subsequently, 

Building No. 232 was constructed over the former Tank No. 1 location. 

Diesel fuel for an emergency electrical generator was stored in a third 

tank, designated in this report as Tank No. 3. Tank No. 3 is located adjacent 

to Building No. 230 (Figure 2). In 1985, Tank No. 3 was removed by IT 

-
-

-

-
(1111\'!!''-

-
-

Corporation. An e 1 ectri ca 1 substation was subsequently constructed over the -

former tank location. 
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1.2 PREVIOUS INVESTIGATIONS 

In 1983, soil and groundwater conditions in the vicinity of Tanks Nos. 1 
and 2 were investigated by H&M. In 1985, soil conditions at the former Tank 
No. 3 location were investigated by IT Corporation. In 1989, additional soil 
data were obtained at the former Tank No. 3 location and were evaluated by H+A 
(H+A, 1989). The results of these investigations are summarized. 

1.2.1 Tanks Nos. 1 and 2 

In 1983, a soil investigation was conducted at Tank Nos. 1 and 2 (H&M, 
1983a and 1983b) (Appendix A). Four soil borings were drilled near Tank No. 1 
(Appendix A). Total depths for three of these borings ranged between 
approximately 30 and 49 feet below land surface (bls) (H+A, 1983b). The fourth 
soil boring was drilled to a depth of approximately 110 feet. Seventeen soil 
samp 1 es were co 11 ected from the four soil borings near Tank No. 1 and were 
analyzed for volatile organic compounds (VOCs). PCE, TCE, and 1,1,1-
tri chl oroethane ( 1,1, 1-TCA) were the most frequently detected VOCs in soil 
samples collected near Tank No. 1 (H&M, 1983b). The highest concentration of 
VOCs detected was 440,000 micrograms per kilogram (ug/kg) of PCE in a soil sample 
collected at 31 feet bls in soil boring T-1 (Appendix A). 

One soil boring was drilled near Tank No. 2 to a depth of 30 feet bls in 
1983. Three soil samples were collected from the soil boring near Tank No. 2 and 
were analyzed for VOCs. VOCs were detected in one of the three soil samples 
collected at 30 feet bls. PCE and methylene chloride were detected at 
concentrations of 270 ug/kg and 28 ug/kg, respectively, in the soil sample 
collected at 30 feet bls (Appendix A). 

In 1983, groundwater sample was collected from the 110-foot hollow stem 
auger soil boring drilled near Tank No. 1 using a bailer. TCE, 
trichlorofluoromethane, PCE, and 1,1,1-TCA were detected in the groundwater 

3 
850.504LF 

October 25, 1991 



HARGIS+ ASSOCIATES, INC. 

sample collected from this soil boring at concentrations of 65 micrograms per 

liter (ug/1), 12 ug/1, 11 ug/1, and 5 ug/1, respectively (H&M, 1983b) 

(Appendix A). In addition, nitrate as nitrogen was detected at a concentration 

of 177 mg/1 (H&M, 1983b). 

A groundwater sample was also collected in 1983 from the industrial water 

supply well located on the site. This groundwater sample was representative of 

deeper groundwater because the well is perforated between 300 and 500 feet bls. 

The water from the industrial water supply well was reportedly used to operate 

a heat exchanger for industria 1 coo 1 i ng and was returned to the groundwater 

system using two injection wells (H&M, 1983b). All three wells were deactivated 

in 1985. 

-

Chloroform and trichlorofluoromethane were detected in the water sample -

collected from the industrial water supply well in 1983. Chloroform and 

trichlorofluoromethane were detected at concentrations of 12 ug/1 and 9 ug/1, 

respectively (Appendix A). 

The industrial water supply well was resampled by the Los Angeles County 

Sanitation District (LACSD) in 1986 after the well was deactivated. The LACSD 

apparently sampled the well as part of a regional groundwater quality 

investigation. VOCs were reportedly not detected in the groundwater sample 

-

collected by the LACSD (McTaggart, 1990). -

1.2.2 Tank No. 3 

In 1985, a series of soil investigations were conducted at Tank No. 3 by 

IT Corporation and in 1989 by H+A (IT Corporation, 1985; H+A, 1989). In 

September 1985, Tank No. 3 was removed and soil containing diesel fuel was 

excavated. Subsequently, an electrical substation was constructed at the former 

tank location. After the tank removal, and at the request of CRWQCB, IT 

Corporation drilled one angle and six vertical soil borings to a maximum depth 
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of 90.5 feet bls to define the extent of diesel fuel in soil in the vicinity of 
the former tank 1 ocat ion. Pursuant to the CRWQCB request, H+A drilled three 
additional soil borings to assure that samples were collected beneath the former 
tank location at depths between 44 and 85 feet bls. 

Fuel hydrocarbons were detected in soil samples collected between land 
surface and a depth of approximately 25 feet bls. The greatest concentration of 
fuel hydrocarbons detected in soil samples collected below the excavation was 
2,400 milligrams per kilogram (mg/kg) in a soil sample collected at a depth of 
21 feet bls (IT Corporation, 1986). Fuel hydrocarbons were not detected in soil 
samples collected from beneath Tank No. 3 at depths between approximately 45 and 
85 feet bls. Toluene was detected at concentrations of 0.010 mg/kg and 
0.0063 mg/kg in two soil samples collected from beneath Tank No. 3 at 
approximately 83 feet bls. 

In 1985, groundwater was reportedly encountered in an IT Corporation soil 
boring at a depth of approximately 90 feet bls. No groundwater samples were 
collected during the investigation at Tank No. 3. 

1.3 SCOPE OF ASSESSMENT 

Pursuant to approva 1 by the CRWQCB of the work p 1 an, the fo 11 owing 
activities were performed during the July 1991 assessment (CRWQCB, 1991): 

Four groundwater monitor wells were drilled to evaluate groundwater 
quality upgradient and downgradient of the three former tank 
locations (Figure 2). Monitor wells were installed with aCME 75 
high torque hollow stem auger drill rig. 

Water levels were measured in each monitor well to determine 
groundwater flow direction and hydraulic gradient at the site. 
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Groundwater samp 1 es were co 11 ected from a 11 monitor we 11 s and 

delivered to Analytical Technologies, Inc. {ATI) laboratories for 

chemical analysis. The samples were analyzed for VOCs, fuel 

hydrocarbons, base neutrals/acid organics {BNAs), trace metals, 

nitrate, and cyanide. Field duplicate, field blank, and trip blank 

samples were also collected and analyzed according to quality 

assurance/quality control procedures outlined in the Work Plan. 

The original scope of work outlined in the January 30, 1991 Work Plan was 

modified as follows: 

Drilling of soil borings S-1 and S-2 adjacent to the former Tank 
No. 1 location was indefinitely postponed with the approval of the 

CRWQCB due to the difficulties associated with drilling inside 

Building No. 232. 

Soil samples were not collected from monitor well MW-1/soil 

boring S-3 because drilling access could not be obtained within the 

area immediately around the former Tank No. 2 location. Drilling 

access was prevented by the presence of underground pipelines to the 

east, a block wall to the north, and the outside wall of Building 
No. 231 to the west of the former Tank No. 2 location. The location 

of monitor well MW-1 was moved approximately 80 feet southeast of 

the former Tank No. 2 location to avoid underground pipelines. 
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2.0 FIELD PROCEDURES 

The following section describes the field procedures employed during this 
groundwater assessment. The field procedures included drilling soil borings, 
constructing four monitor wells, measuring groundwater levels in monitor wells, 
and collecting groundwater samples . 

2.1 DRILLING PROCEDURES 

A hollow stem auger drill rig was used to drill and construct four monitor 
wells during the period from July 8 to July 12, 1991. Well boreholes were 
drilled with a 6-inch outside diameter (OD) hollow stem auger with continuous 
core capability. Well boreholes were lithologically logged by inspecting auger 
cuttings and soil samples obtained from core barrels (Appendix B). The 
lithologic logs describe color, grain size, and plasticity of materials 
encountered. 

After the well boreholes had been drilled and logged, the 6-inch borehole 
were reamed using a 10-inch OD hollow stem auger. Downhole drilling equipment 
was steam cleaned before use in each boring. 

A flame ionization detector (FlO) was used to measure volatile organic 
vapor concentrations in ambient air and soil samples. FlO readings and other 

pertinent observations were recorded in the field notebook. Drilling and logging 
activities were directed by an H+A geologist. 

2.2 MONITOR WELL CONSTRUCTION 

Four monitor wells, MW-1 through MW-4, were constructed at the site. 
Monitor wells MW-1 and MW-2 were sited near the former locations of Tanks Nos. 2 
and 3, respectively. Monitor well MW-3 was sited southeast of the former 
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locations of Tanks Nos. 1 through 3, in the assumed downgradient direction of 

groundwater flow. Monitor well MW-4 was sited northwest of the former tank 

locations in the assumed upgradient direction of groundwater flow. The direction 

of groundwater flow was assumed to be to the southeast based on reported water 

level elevations from monitor wells at the Unocal Torrance Tank Farm located 

approximately 0.5 miles southeast of the site at West Lomita Boulevard 

(Engineering Enterprise, Inc., 1989). 

The well depth was determined by a H+A geologist based on hydrogeologic 

conditions and previously reported water levels at the site. The monitor well 

screen intervals were 30 feet, pursuant to the Title 23 of the California Code 

of Regulations, Subchapter 16, Sections 2647 and 2648, with approximately 2 to 

13 feet of screen above the water table. Factory cleaned polyvinyl chloride 

(PVC) well screen and casing were shipped to the site in sealed plastic wrap. 

Nominal 4-inch diameter, factory-slotted PVC screen with 0.030-inch slots was 

installed in monitor wells MW-2, MW-3, and MW-4 (Table 1). A filter pack of 

Monterey No. 3 sand was installed to approximately 2 feet above the screen in 

these wells. Nominal 4-inch diameter PVC screen with 0.010-inch slots and a 

filter pack of Monterey No. 2 were installed in monitor well MW-1. Nominal 4-

inch, flush-threaded schedule 40 PVC blank casing was installed in the wells 

above the screen to approximately 1.5 feet above land surface. About a 4-foot 

1 ayer of bentonite pe 11 ets was p 1 aced over the filter pack to reduce the 

hydraulic conductivity of the annular space above the filter pack. 

Volclay grout was placed in the wells annulus from the top of the bentonite 

sea 1 to 1 foot b 1 s. Concrete was p 1 aced in the annul us from the top of the 

Volclay grout to land surface (Table 1). Above-grade utility vaults with vandal

resistant aluminum lids were installed over each well. 

Following completion, each monitor well was swabbed, bailed, and pumped 

until the production of fine-grained sediment was minimal. Final well 

development was achieved by installing a dedicated submersible pump in each 

monitor well, and pumping until the discharge cleared. A 3/4-inch diameter PVC 
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sounding tube was installed in each well for measuring water levels. Water level 
drawdown during development pumping and recovery after development was measured 
and recorded in the field notebook. Discharge rates were estimated by measuring 
the amount of time required to fill a 55-gallon drum. 

2.3 WATER LEVEL MEASUREMENT 

Monitor well reference point elevations were surveyed on July 16, 1991 
(Table 2). The top of the sounding tube was used as a reference point for each 
monitor well. Water levels in the monitor wells at the site were measured on 
July 23, 1991. Water levels were measured using a flat tape electric sounder. 

2.4 GROUNDWATER SAMPLE COLLECTION 

Groundwater samples were collected from monitor wells during two sampling 
rounds. The first round groundwater samples were collected immediately after 
installation of the dedicated pumps, on July 11, 1991 from monitor well MW-4, on 
July 12, 1991 from monitor well MW-2, and on July 15, 1991 from monitor 
wells MW-3 and MW-1. The second groundwater sampling round was completed on 
July 23, 1991. 

Prior to sampling, the wells were pumped until at least three casing 
vo 1 umes of water were removed from the we 11 s, and until the parameters of 
electrical conductivity (EC), pH, and temperature stabilized. Field measurements 
obtained during the sampling activities included water levels, discharge rates, 
EC, temperature, and pH. A pH meter and EC meter were used when purging monitor 
wells to assist in collection of representative groundwater samples. The pH and 
EC meters were calibrated daily. 

Groundwater samples collected from the wells were analyzed for VOCs using 
U.S. Environmental Protection Agency (EPA) Method 8240, total fuel hydrocarbons 
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(TFH) using modified EPA Method 8015, BNAs using EPA Method 8270, Priority trace 

metal, using appropriate EPA Methods, nitrate as nitrogen using EPA Method 353.2, 

and cyanide using EPA Method 9010. 

One fie 1 d dup 1 i cate samp 1 e was submitted for each samp 1 i ng round and 

analyzed for VOCs, TFH, BNAs, cyanide, trace metals, and nitrate. The field 

duplicate sample for the first round was collected from monitor well MW-3 on 

July 15, 1991. A field duplicate sample for the second round was collected from 

monitor well MW-2 on July 23, 1991. One field blank for each sampling round was 

analyzed for VOCs, TFH, and BNAs. One trip blank was submitted for each sampling 

round and analyzed for VOCs. 
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3.0 ASSESSMENT RESULTS 

The following provides regional and local geologic data, regional and local 
hydrogeologic data, and site-specific groundwater quality data. 

3.1 GEOLOGIC CONDITIONS 

Regional geology and local geologic conditions are presented in this 
section. Regional geology is described based on published information. Local 
geologic conditions are described based on lithologic logs prepared from the 
information collected during drilling activities conducted on the site. 

3.1.1 Regional Geology 

The site is located in the City of Torrance, California, and lies within 
the West Coast Basin. The basin is bounded on the north by the Ba 11 ana 
Escarpment, on the east by the Newport-Inglewood Uplift, on the southwest by the 
Palos Verdes Hills, and on the west by the Pacific Ocean (California Department 
of Water Resources [CDWR], 1961). 

The stratigraphy of the West Coast Basin includes Quaternary age 
continental and marine deposits and Tertiary age marine sediments that overlie 
a basement complex of igneous and metamorphic rocks. The geologic units of 
hydrogeologic interest are, from oldest to youngest, the Pica Formation, the San 
Pedro Formation, the Lakewood Formation, older dune sand, alluvium, and active 
dune sand (CDWR, 1961). 

Tertiary age marine sediments in the West Coast Basin underlie the 
Pleistocene age deposits and include the Pliocene age Pico and Repetto Formations 
and the Miocene Puente and Monterey Shale Formations. These formations are 

11 
850.504LF 

October 25, 1991 



~~ HARGIS+ ASSOCIATES, INC. 

almost entirely of marine origin and consist of sandstone, siltstone, mudstone, 

diatomite, and siliceous shale. 

The lower Pleistocene age San Pedro Formation unconformably overlies the 

Pica Formation. The San Pedro formation consists of unconsolidated to 

semiconsolidated gravel, sand, silt, and clay. These sediments are marine and 

continental in origin and attain a maximum thickness of approximately 1,000 feet. 

The upper Pleistocene age Lakewood Formation unconformably overlies the San 

Pedro Formation. Marine and cant i nenta 1 sediments comprising the Lakewood 

Formation consist of gravel, sand, sandy silt, silt, and clay; these sediments 

attain a maximum thickness greater than 400 feet. The Recent age deposits lie 

conformably on the Lakewood Formation and comprise alluvium and active dune sand 

that are typically present at surface outcrops throughout the basin (Poland, 

et a 1 . , 1959). 

3.1.2 Local Geologic Conditions 

Lithologic logs of pilot borings drilled during this assessment indicate 

that the soil at the site generally consists of top soil represented by sand, 

silty sand, and gravel to approximately 3.5 feet bls; black slightly moist, firm 

to stiff, very cohesive clay to approximately 10 feet bls; silty and clayey sand 

and clayey silt interbedded with sand to approximately 45 feet bls; and 

relatively homogeneous, varicolored, very fine- to fine-grained, micaceous sand 

to approximately 110 feet bls (Figure 3; Appendix B). The sediments encountered 

at the site below the water table appear to correlate with the Lakewood Formation 

(CDWR, 1961). 
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3.2 HYDROGEOLOGIC CONDITIONS 

This section contains the description of regional hydrogeology including 
hydrogeologic units and movement and occurrence of groundwater, and site 
hydrogeologic conditions. 

3.2.1 Regional Hydrogeology 

Groundwater in the West Coast Basin is produced primarily from a series of 
deep alluvial aquifers occurring within the Lakewood and San Pedro Formations 
(H&M, 1983b). 

3.2.1.1 Hydrogeologic Units 

The Gage aquifer and the Silverado aquifer are the regional hydrogeologic 
units that underlie the site (CDWR, 1961). Both the Gage and Silverado aquifers 
are areally extensive. The Silverado aquifer is the source of most groundwater 
pumped in the West Coast Basin. 

Near the site, the Gage aquifer occurs from the water table to a depth of 
about 200 feet bls (H&M, 1983b) (Figures 4 and 5). The Gage aquifer is about 
100 feet thick and is comprised mostly of sand. This stratigraphic interval is 
also equivalent to the Gardena aquifer. The Gage aquifer designation has been 
applied here based on site-specific lithologic descriptions and the geographic 
location of the site relative to the published distribution of the Gage and 
Gardena aquifers (CDWR, 1961). The Gage aquifer is not utilized as a producing 
aquifer in the Torrance area. 

Near the site, the Silverado aquifer underlies the Gage aquifer and is 
encountered at a depth of about 250 feet bls. In the vicinity of the site, the 
two aquifers are reportedly separated by approximately 40 feet of clay (H&M, 

13 
850.504LF 

October 25, 1991 



~~ HARGIS+ ASSOCIATES, INC. 

1983b) (Figure 5). This clay unit appears to be present north, south, and west 

of the site and pinches out to the east where the Gage and Silverado aquifers 

appear to merge (CDWR, 1961). 

The Silverado aquifer is the most heavily pumped aquifer in the West Coast 

Basin. Historically, nearly all industrial and municipal pumpage was from the 

Silverado aquifer (Poland, et al, 1959). Wells currently pumping in the site 

vicinity withdraw groundwater from the Silverado aquifer (CDWR, 1989). 

3.2.1.2 Movement and Occurrence of Groundwater 

Extensive pumping of groundwater in the early 1900's lowered water levels 

in the West Coast Basin to below sea level, which induced groundwater in the 

coastal area to flow to the east. This allowed sea water to migrate eastward 

degrading the fresh water aquifers of the basin. In the 1960's, a fresh water 

injection barrier was constructed along the coastline about 1.5 miles northwest 

of the site to prevent the landward migration of salt water. The operation of 

the barrier in conjunction with controlling groundwater extractions appears to 

have stabilized salt water intrusion and has maintained an eastward groundwater 

flow direction from the barrier toward the pumping centers east of the site. 

3.2.2 Local Hydrogeologic Conditions 

Groundwater beneath the site occurs in an unconfined aquifer at 

approximately 84 to 88 feet bls. This aquifer appears to correlate with the Gage 

aquifer (CDWR, 1961). Based on water levels measured in monitor wells on 

July 23, 1991, water level elevations ranged from approximately -9.9 to -8.9 feet 

mean sea level (msl) (Table 2). Based on these data, the direction of 

groundwater flow beneath the site is to the east (Figure 6). The hydraulic 

gradient is approximately 0.0018 or a water table elevation change in the 

direction of groundwater flow of 1.8 feet per 1,000 horizontal feet. 
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During well development, monitor wells MW-2, MW-3, and MW-4 were pumped at 
flow rates of 15, 18, and 30 gallons per minute (gpm), respectively. After 
approximately 20 minutes of pumping, the water level in monitor well MW-4 

• decreased approximately 5 feet, and the water levels in monitor wells MW-2 and 

.... 

MW-3 decreased approximately 4 feet.· 

3.3 CHEMICAL QUALITY OF GROUNDWATER 

Analytical results of groundwater samples collected during two sampling 
rounds in the period from July 11 to July 23, 1991, indicated that VOCs, TFH, 
trace metals, and nitrate are present in groundwater underlying the site 
(Appendix C). 

The site is located within the West Coast Basin. The beneficial uses of 
groundwater in the West Coast Basin are municipal, agricultural, and industrial 
(CRWQCB, 1989). According to the CRWQCB policy, groundwater cleanup to 
concentrations equivalent to the California Maximum Contaminant Levels (MCLs) for 
drinking water may be required (Table 3). 

3.3.1 Volatile Organic Comoounds and Total Fuel Hydrocarbons 

VOCs detected in groundwater samples collected during July 1991 from 
monitor wells MW-1, MW-2, and MW-3 were: TCE, 1,1,1-TCA, PCE, and 
1,1-dichloroethylene (1,1-DCE) (Table 4; Figure 7). TFH were detected in two 
groundwater samples collected in July 1991 from monitor well MW-2. 

TCE was detected in groundwater samples collected from monitor wells MW-1 
through MW-3. The highest concentration of TCE was 1,000 ug/1 in a groundwater 
sample collected from monitor well MW-2. Monitor well MW-2 is located 
approximately 300 feet east of former Tank No. 1, and 40 feet southeast of former 
Tank No. 3. TCE was not detected in two groundwater samples collected from 
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monitor well MW-4, located northwest of former Tank Nos. 1 through 3. The MCL 

for TCE in drinking water is 5 ug/1 (Marshack, 1991) (Table 3). Concentrations 

of TCE detected in groundwater samples collected from monitor well MW-1 and MW-2 

exceeded the MCL for TCE in drinking water (Table 4; Figure 7). 

1,1,1-TCA was detected in two groundwater samples collected from monitor 

well MW-1 at a concentration of 3 ug/1 (Table 4; Figure 7). Monitor well MW-1 

is located approximately 80 feet southeast of former Tank No. 2. The MCL for 

1,1,1-TCA in drinking water is 200 ug/1 (Table 3). The concentration of 

1,1,1-TCA detected in the groundwater samples collected from monitor well MW-1 

did not exceed the MCL for 1,1,1-TCA in drinking water. 

PCE was detected in groundwater samples collected from monitor wells MW-1, 

and MW-2. The highest concentration of PCE was 53 ug/1 in a groundwater sample 

collected from monitor well MW-2 (Table 4; Figure 7). The MCL for PCE in 

drinking water is 5 ug/1 (Marshack, 1991). Concentrations of PCE detected in 

groundwater samples collected from monitor wells MW-1 and MW-2 exceeded the MCL 

for PCE in drinking water (Table 3; Figure 6). 

1,1-DCE was detected in the second groundwater sample collected from 

monitor well MW-1 at concentration of 3 ug/1 (Table 4; Figure 7). The MCLs for 

1,1-DCE in drinking water is 6 ug/1 (Marshack, 1991). The concentration of 

1,1-DCE detected in the groundwater sample collected from monitor well MW-1 did 

not exceed the MCLs for 1,1-DCE in drinking water. 

TFH in the gasoline range were detected in two groundwater samples 

collected from monitor well MW-2 at concentrations of 0.56 ug/1 and 0.55 ug/1 

(Table 4; Figure 7). No MCL has been established for fuel hydrocarbons in 

drinking water. 
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3.3.2 Base Neutral/Acid Organic Compounds 

Groundwater samples collected during July 1991 from four monitor wells at 
the site were analyzed for BNAs. BNA concentrations did not exceed the 
laboratory detection limit of 10 to 50 ug/1 (Appendix C). 

3.3.3 Trace Metals 

The trace meta 1 s detected in groundwater samp 1 es co 11 ected from four 
monitor wells at the site during July 1991 were arsenic, chromium, copper, 
nickel, lead, selenium, and zinc (Table 5; Appendix C). With the exception of 
chromium, concentrations of these trace metals did not exceed MCLs for drinking 
water (Table 3). 

Total chromium was detected in groundwater samples collected from four 
monitor wells at the site, including monitor well MW-4 which is located 
upgradient of Tank Nos. 1, 2, and 3 (Table 5; Appendix C). The highest 
concentration of chromium was 0.14 mg/1, detected in a groundwater sample 
collected on July 23, 1991 from monitor well MW-1. The MCL for chromium in 
drinking water is 0.05 mg/1 (Table 3). The concentration of total chromium 
detected in a groundwater sample collected from monitor well MW-1 during the 
second sampling round on July 23, 1991, exceeded the MCL for total chromium in 
drinking water. However, the concentration of total chromium detected in the 
groundwater sample collected from monitor well MW-1 during the first sampling 
round on July 15, 1991, and the concentrations of total chromium detected in 
groundwater samples collected from the other monitor wells did not exceed the MCL 
for total chromium in drinking water. 
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3.3.4 Nitrate 

Nitrate was detected in groundwater samples collected during the period 
from July 11 to July 23, 1991, from four monitor wells at the site (Table 5; 
Appendix C). The concentrations of nitrate reported as nitrogen in these samples 
were similar, ranging from 56 mg/1 in groundwater samples collected from monitor 
wells MW-2 and MW-4 to 32 mg/1 in a groundwater sample collected from monitor 
well MW-1. The MCL for nitrate as nitrogen in drinking water is 10 mg/1 
(Table 3). The concentrations of nitrate detected in groundwater samples 
collected from the four monitor wells at the site exceeded the MCL for nitrate 
in drinking water. 

3.3.5 Cyanide 

Groundwater samples collected during the period from July 11 to July 23, 
1991 from four monitor wells at the site were analyzed for cyanide. Cyanide 
concentrations did not exceed the laboratory detection limit of 0.01 mg/1 
(Table 5; Appendix C). 
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4.0 CONCLUSIONS 

Based on the lithologic, water level, and water quality data obtained 
·~ during the July 1991 groundwater assessment the following are concluded: 

- 1. The direction of groundwater flow at the site in July 1991 was to the 
east. 

2. In groundwater samples collected from monitor well MW-2, TFH in the 
gasoline range slightly exceeded the 0.5 ug/1 laboratory detection limit. 
Monitor well MW-2 is located adjacent to the former diesel Tank No. 3. 
Because no hydrocarbons in the diesel range were detected in the 
groundwater samples, it is not certain that Tank No. 3 was the source of 
fuel hydrocarbons. 

3. The presence of trace metals including total chromium in groundwater 
samples collected from upgradient monitor well MW-4, as well as the other 
monitor wells on-site, indicates that these trace metals may be 
representative of background water quality. 

4. The presence of nitrate in groundwater samples collected from monitor 
well MW-4 and the similarity of nitrate concentrations in all monitor 
wells indicate a potential for an off-site, non-point source of nitrate in 
groundwater. Nitrate in groundwater could be the result of the previous 
agricultural activity in the site vicinity. 

5. TCE, PCE, and total chromium have been detected in groundwater samples 
collected from monitor wells downgradient of former Tank Nos. I, 2, and 3 
at concentrations exceeding their respective MCls. TCE and PCE are 
designated as the site compounds of concern ( COCs). The vert i ca 1 and 
horizontal extent of the COCs were not fully defined during the July 1991 
groundwater assessment. Although the data indicate that chromium 
concentrations may be representative of background water qua 1 i ty, the 
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detection of total chromium at a concentration exceeding the MCL, 

downgradient of one of the former solvent tanks, indicates that further 

assessment of chromium is warranted. 
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5.0 RECOMMENDATIONS 

Based on the results of the July 1991 groundwater assessment and previous 
""" investigation results, further groundwater assessment and interim groundwater 

remediation are recommended. 

5.1 GROUNDWATER ASSESSMENT 

Further assessment is necessary to delineate the vertical and horizontal 
extent of COCs in groundwater. Construction and sampling of additional monitor 
wells is recommended to further define the vertical and horizontal distribution 
of COCs in groundwater. 

5.1.1 Shallow Monitor Well Installation 

The following section proposes shallow monitor well locations and describes 
the rationale for the locations. Well design specifications and well development 
plans have been summarized (Appendix D). 

Seven shallow monitor wells to be completed in two steps are proposed. A 
hollow stem auger drill rig would be used to construct the shallow monitor wells. 
Shallow monitor well design and construction would be similar to that of monitor 
wells MW-1 through MW-4. Shallow monitor well locations are proposed based on 
the current understanding of the lateral distribution of COCs and the direction 
of groundwater flow (Figure 8). 

Five shallow monitor wells would be initially installed. Based on the 
initial groundwater analytical results from these monitor wells and the results 
reported herein, up to two additional shallow monitor wells might be installed 
within 2 months following the installation of the initial 5 monitor wells. The 
initial five shallow monitor wells would be located as follows: 
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350 feet west and 600 feet east of former Tank No. 1 to characterize 
the distribution of COCs upgradient and downgradient of former Tanks 
Nos. 1 and 2; 

400 feet south and 400 feet northeast of former Tank No. 1; and 

at the corner of West Lomita Boulevard and Tela Avenue to 
characterize the lateral distribution of COCs. 

Two additional shallow monitor wells might be installed east of Building 
No. 237 and near the intersection of West Lomita Boulevard and Garnier Street 
based on the water quality and water level data obtained from the five proposed 
monitor wells (Figure 8). 

5.1.2 Deep Monitor Well Installation 

Following the installation and sampling of the proposed shallow monitor 
wells, one deep monitor well is proposed. Prior to drilling the deep monitor 
well, an exploratory boring would be drilled to define the lithology below 
100 feet bls and to design the deep monitor well. Both the deep monitor well and 
the exploratory boring would be constructed using a mud rotary drill rig. 

The exploratory boring would be drilled to a depth of approximately 
250 feet bls, lithologically and geophysically logged, and pressure cemented from 
the bottom to land surface. The deep monitor well would be constructed based on 
the lithologic and geophysical logs obtained from the exploratory boring. 

The objective of the deep monitor well is to characterize the vertical 
distribution of COCs beneath the site. The deep monitor well would be located 
downgradient of the area where the highest COC concentrations were detected in 
groundwater samples. Therefore, the actual location of the deep monitor well 
would be selected after the results of the proposed shallow monitor wells were 

22 
850.504LF 

October 25, 1991 

--



HARGIS+ ASSOCIATES, INC. 

evaluated. To expedite the assessment, the first groundwater samples analyzed 
for VOCs would be analyzed within a 2 to 5 days. 

5.1.3 Groundwater Monitoring 

Initial groundwater samples would be collected from each newly installed 
monitor well shortly after the well is developed. Initial groundwater samples 
would be analyzed for VOCs using EPA Method 8240, TFH using modified EPA Method 
8015, and total chromium using EPA Method 6010. 

Groundwater samples would be collected and water levels would be measured 
quarterly. Groundwater samples collected during quarterly monitoring would be 
analyzed for halogenated VOCs using EPA Method 8010 and total chromium using EPA 
Method 6010. Additionally, groundwater samples collected from monitor well MW-2, 
located adjacent to Tank No. 3, would be analyzed for TFH using modified EPA 
Method 8015 and benzene, toluene, ethylbenzene, and xylenes using EPA 
Method 8020. 

5.2 INTERIM GROUNDWATER REMEDIATION 

A groundwater remediation system will be designed for the interim treatment 
of groundwater pumped from monitor well MW-2. Interim groundwater remediation 
will be implemented to provide hydraulic control to mitigate VOC migration and 
to provide data on the response of the aquifer to remedial pumping. The 
groundwater treated during interim remediation will be recycled for reuse at the 
site for existing processes which may include cooling tower makeup water. Makeup 
water is water added to the recirculating stream of cooling water to replace the 
volume of water lost to evaporation in the cooling towers. 
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A step-drawdown aquifer test followed by a constant discharge aquifer test 

will be conducted on shallow monitor well MW-2 in order to select the optimal 

flow rate for constant discharge aquifer tests and interim remediation. 

5.2.1 Air Emission Goals 

Groundwater used in the cooling tower will be treated to achieve air 

emission goals established by the South Coast Air Quality Management District 

(SCAQMD). These goals are currently being developed by the SCAQMD. 

5.2.2 Description of the Remediation Interim System 

The interim remediation system will include the following: extraction of 

groundwater from monitor well MW-2, treatment of the extracted groundwater using 

the selected treatment technology, and reuse of the treated groundwater as 

cooling tower makeup water. The interim remediation system is expected to be 

designed to treat groundwater at an influent flow rate of approximately 

20 gallons per minute (gpm). Approximately 25 to 35 gpm of municipal water is 

currently used as cooling tower makeup water. The 20 gpm of treated groundwater 

would partially offset the use of municipal water. Based on analytical results 

from groundwater samples collected from monitor well MW-2, the initial 

concentration of VOCs in the remediation system influent will be approximately 

1,000 ug/1 of TCE and 50 ug/1 of PCE (Table 4). 

Treatment technologies will be evaluated using three criteria: 

1) effectiveness in reducing VOC concentrations in the extracted groundwater in 

order to comply with air emission goals, 2) implementability at the site, and 

3) capital and operation and maintenance costs. The treatment technologies which 

may be evaluated include ozonation, ultraviolet {UV) oxidation, and liquid phase 

carbon adsorption. 
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Ozonation of cooling water is currently being evaluated for use at the 
site. Ozonation involves the introduction of ozone into cooling water to control 
biological activity and corrosion (Rice, et al., 1986). Introduction of ozone 
into cooling water, including makeup water from monitor well MW-2, would reduce 
the concentrations of the VOCs in· the groundwater extracted from monitor 
well MW-2 through oxidation destruction. The degree to which VOCs would be 
reduced would be determined by evaluating case studies and by performing a 
treatability test. The treatability test would be performed to ensure compliance 
with the air emission goals. 

If it is determined that ozonation would not reduce VOC concentrations in 
groundwater enough to comply with air emission goals, the implementation of UV 
oxidation or liquid phase carbon adsorption would be evaluated. UV oxidation and 
1 iquid phase carbon adsorption are effective treatment technologies for the 
removal of VOCs from groundwater (Nyer, 1985; Lewis, et al., 1990). 
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TABLE 1 

MONITOR WELL CONSTRUCTION DATA 

LAND SURFACE REFERENCE POINT TOTAL SCREENED FILTER BENTONITE VOL CLAY 
WELL DATE ELEVATION ELEVATION DEPTH INTERVAL PACK PELLETS GROUT CONCRETE 

IDENTIFIER CONSTRU~T~Q (fsl1 mlill (fe11 1!!§1} (feet bls} (feet blsJ (feet bls} (feet bls} (feet bls} (feet blsl 

HW-1 07/12/91 78.75 79.30 105 75-105 68-105 64-68 2-64 0-2 

HW-2 07/10/91 75.53 77.22 113 83-113 77.5-113 73-77.5 2-73 0-2' 

HW-3 07/11/91 76.06 77.90 105 75-105 69-105 66-69 2-66 0-2 

HW-4 07/09/91 74.72 75.62 113 83-113 77-113 73-77 2-73 0-2 

msl = Mean sea level 
bls = Below land surface 
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TABLE 3 

MAXIMUM CONTAMINANT LEVELS FOR COMPOUNDS IN DRINKING WATER 

(a) Secondary MCL 

ORGANIC COMPOUNDS 
(micrograms per liter) 

Trichloroethylene 
(TCE) 
1,1,1-Trichloroethane 
(1,1,1-TCA) 
Tetrachloroethylene 
(PCE) 
1,1-Dichloroethylene 
(1,1-DCE) 
Fuel hydrocarbons 

INORGANIC COMPOUNDS 
(milligrams per liter) 

Arsenic 

Chromium (total) 
Copper 

Nickel 
Lead 

Selenium 

Zinc 

Nitrate (as nitrogen) 

MCL = Maximum Contaminant Level 

CALIFORNIA MCL 

5 

200 

5 

6 

none established 

0.05 

0.05 

1.3 

0.1 

0.05 

0.01 

5(a) 

10 
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TABLE 4 

ANALYTICAL RESULTS FOR VOLATILE ORGANIC COMPOUNDS 
AND FUEL HYDROCARBONS IN GROUNDWATER SAMPLES 

• i 

................ Concentrations in micrograms per liter ................. 

................. EPA Method 8240_, ................ 
WELL SAMPLE 

IDENTIFIER DATE 

MW-1 07/15/91 
07/23/91 

MW-2 07/12/91 
07/23/91 

MW-3 07/15/91 
07/23/91 

MW-4 07/11/91 
07/23/91 

EPA: U.S. Environmental Protection Agency 
TCE : Trichloroethylene 

1,1,1-TCA: 1,1,1-Trichloroethane 
PCE : Tetrachloroethylene 

1,1-DCE : 1,1-Dichloroethylene 

ICE 
180 
200 
650 

1,000 

2 
1 

<1 
<1 

lalal-ICA PCE 11 1-DCE 

3 2t <2 
3 23 3 

<5 30 <5 
<5 53 <5 
<1 <1 <1 
<1 <1 <1 

<1 <1 <1 
<1 <1 <1 

i; 

Modified EPA 
... Method 8015 ... 

TOTAL FUEL 
HYDROCARBONS 

<0.50 
<0.50 
0.56 
0.55 

<0.50 
<0.50 
<0.50 
<0.50 
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TABLE 5 

ANALYTICAL RESULTS FOR 
INORGANIC COMPOUNDS IN GROUNDWATER SAMPLES 

........................................ Concentrations in milligrams per liter ............................................................ 
EPA EPA 
Method Method 

.................................................. Priority Trace Metals ............................................... 353.2 9010 
WELL SAMPLE 

IDENTIFIER QAT~ _..A!L_ .....AL... ...k.._ 

MW-1 07/15/91 <0.01 <0.002 
07/23/91 <0.01 <0.002 

MW-2 07/12/91 <0.01 <0.002 
07/23/91 <0.01 0.003 

MW-3 07/15/91 <0.01 <0.002 
07/23/91 <0.01 0.003 

MW-4 07/11/91 <0.01 0.002 
07/23/91 <0.01 0.003 

EPA a U.S. Environmental Protection Agency 
Ag = Silver 
As = Arsenic 
Be = Beryllium 
Cd = Cadmium 
Cr = Chromium 
Cu = Copper 
Hg = Mercury 
Ni = Nickel 
Pb = Lead 
Sb = Antimony 
Se; Selenium 
Tl = Thallium 
Zn = Zinc 

<0.005 
<0.005 

<0.005 
<0.005 

<0.005 
<0.005 

<0.005 
<0.005 

~ ~ 

<0.005 0.02 
<0.005 0.14 v 

<0.005 0.04 
<0.005 0.02 

<0.005 0.02 
<0.005 ~ 

<0.005 0.03 
<0.005 0.02 

---.£\L Hg _N_i_ ~ ___iL ~ _T_l _ _ln_ Nit rate Cyanide 

<0.02 <0.0005 <0.01 0.013 <0.03 0.002 <0.002 0.21 30.7 ( <0.01 
<0.02 <0.0005 0.01 0.043 <0.03 <0.002 <0.002 0.34 32.0 <0.01 

<0.02 <0.0005 0.02 0.009 <0.03 0.004 <0.002 0.28 54.0 <0.01 
<0.02 <0.0005 0.01 0.012 <0.03 0.004 <0.002 0.45 56.0 <0.01 

0.03 <0.0005 0.03 0.024 <0.03 0.003 <0.002 0.24 33.3 <0.01 
0.06 <0.0005 <0.01 0.024 <0.03 0.004 <0.002 0.28 36.0 <0.01 

<0.02 <0.0005 <0.01 0.026 <0.03 0.005 <0.002 0.65 56.0 <0.01 
<0.02 <0.0005 0.01 0.015 <0.03 0.003 <0.002 0.74 51.0 <0.01 
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t 

ORGANIC COMPOUND 
{microarams/kiloqram) 

Acetone 

Chlorobenzene 

Chlorofonn 

1,1-0ichloroethylene 

Ethyl benzene 

Methylene chloride 

Tetrachloroethylene 

Toluene 

1,2-trans-Oichloroethylene 

1,1,1-Trichloroethane 

Trichloroethylene 

Benzene 

Trichlorofluoramethane 

' i 

TABLE A-1 

CONCENTRATIONS OF VOLATILE ORGANIC COMPOUNDS IN SOIL SAMPLES 

TEST HOLE T -1 
. . . . . . . . . SAMPLE DEPTH, FEET BLS ......... 

...i.. ..!. ..lL .l..L ~ ~ 

82 64 ND 520 30 

NO NO NO 740 ND 

22 21 25 NO NO 

NO NO 37 1,200 NO 

ND NO NO 610 ND 

54 NO 59 340 72 

780 300 8,600 440,000 62 

ND NO 550 1, 200 NO 

570 ND 23 ND NO 

NO ND 670 18, 000 NO 

840 26 

NO 

NO 

NO 

NO 

260 

ND 

ND 

19,000 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

23 

NO 

NO 

NO 

69 

NO 

NO 

NO 

39 

NO 

NO 

!! 
NO 

NO 

20 

NO 

NO 

NO 

25 

NO 

NO 

NO 

82 

NO 

NO 

TEST HOLE T-2 
SAMPLE DEPTH 

FEET BLS 

~ 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

30 

140 

NO 

NO 

~ lQ 

NO NO 

NO NO 

22 NO 

NO NO 

NO NO 

28 NO 

160 NO 

NO NO 

NO NO 

53 NO 

230 NO 

NO 

NO 

NO 

NO 

TEST HOLE T-3 
SAMPLE DEPTH 

FEET BLS 

20 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

30 

NO 

ND 

NO 

ND 

NO 

28 

270 

ND 

NO 

NO 

ND 

ND 

NO 

lQ 

76 

ND 

NO 

ND 

NO 

ND 

41 

ND 

NO 

ND 

ND 

ND 

ND 

TEST HOLE T-4 
SAMPLE DEPTH 

FEET BLS 

20 

46 

ND 

ND 

ND 

ND 

22 

21 

NO 

ND 

ND 

ND 

ND 

ND 

1Q 

180 

ND 

ND 

NO 

ND 

ND 

NO 

ND 

NO 

ND 

25 

ND 

NO 

NOTES: All samples from test holes T-1 through T-4 were analyzed by Radian Corporation, Sacramento, California; 
All samples from test holes T-5A and T-5B were analyzed by Brown and Caldwell, Analytical Services Division, Pasadena, California; 
Acetone is not an EPA priority pollutant 

BLS = Below land surface 
NO = Not detected 

t i 

TEST HOLE T-5A AND 58 
... SAMPLE DEPTH, FEET BLS .... 

25 

ND 

ND 

NO 

2 

ND 

ND 

8 

NO 

34 

ND 

66 

ND 

ND 

~ 

ND 

NO 

NO 

ND 

NO 

NO 

3 

ND 

ND 

NO 

13 

9 

NO 

36 75 100 

NO NO 

ND NO 

NO NO 

NO NO 

ND ND 

ND NO 

ND ND 

NO ND 

NO NO 

NO 3 

3 

8 

NO 

ND 

7 

ND 

NO 

ND 

ND 

ND 

NO 

6 

ND 

ND 

2 

14 

2 

ND 

~~ HARGIS+ ASSOCIATES, INC. 



TABLE A-2 

CONCENTRATIONS OF COMMON IONS IN GROUNDWATER SAMPLES 

CONSTITUENT INDUSTRIAL WATER 
(milligrams Rer liter} TEST HOLE T-5B SUPPLY WELL 

Sodium 198 94 

Potassium 2.3 2.6 

Calcium 81 31 .... 
Magnesium 25 11 

Carbonate 0 0 

Bicarbonate 328 290 

Chloride 184 72 

Sulfate 30 1.8 

Nitrate (N03
) 177 0.75 

Total dissolved solids 705 248 
(evaporated at 18o·c) 

Electrical conductivity 1,330 580 
(micromhos at 25.C) 

~ HARGIS+ ASSOCIATES, INC. 
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TABLE A-3 

CONCENTRATIONS OF SELECTED ORGANIC COMPOUNDS, 
TRACE METALS, AND CYANIDE DETECTED IN GROUNDWATER SAMPLES 

CONSTITUENT INDUSTRIAL WATER 
(micrograms Qer liter} TEST HOLE T-5B SUPPLY WELL 
Trichloroethylene -65 ND 
Trichlorofluoromethane 12 9 
Chloroform NO 12 
Tetrachloroethylene 11 ND 
1,1,1-Trichloroethane 5 NO 

Phenol 7 ND 
Hexahydroazepinone 10 NO 

TRACE METALS AND CYANIDE 
(milligrams Qer liter} 

Thallium 0.004 ND 
Antimony 0.020 NO 
Arsenic 0.014 NO 
Iron NO 0.09 
Manganese 0.09 0.08 
Cyanide 0.025 NO 

NOTE: Analyses performed by Brown and Caldwell, Analytical Services Division, 
Pasadena, California 

ND = Not detected 
~ HARGIS+ ASSOCIATES, INC. 
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TABLE B-1 

LITHOLOGIC LOG FOR MONITOR WELL MW-1 

DEPTH INTERVAL 
(feet below 
land surface} SOIL TYPE 

0 - 3.5 TOP SOIL 

3.5 - 6 CLAY 

6 - 8 SILTY CLAY 

8 - 9 SILTY SAND 

9 - 18.5 CLAYEY SILT 

18.5 - 24 SILTY SAND 

24 - 33.5 SILTY SAND 

33.5 - 36 SAND 

36 - 37 SILTY SAND 

(a) Unified Soil Classification System 
ASTM 0-2487 

GROUP 
SYMBOL Cal 

CL 

CL 

SM 

ML 

SM 

SM 

SP 

SM 

DESCRIPTION OF MATERIAL 

Black (2.5YR 2.5/0), firm to stiff, 
moderately plastic, very cohesive. 

Dark grayish brown (10YR 4/2), 
slightly plastic, slightly cohesive, 
blocky; trace organic material . 

Dark yellowish brown (10YR 4/4) to 
strong brown (7.5YR 5/6), slightly 
moist, fine to medium, poorly 
sorted; silt is nonplastic, slightly 
cohesive; no odor. 

Dark grayish brown (10YR 4/2), 
slightly moist, slightly plastic, 
slightly cohesive, blocky; trace 
fine to medium sand; no odor. 

Light yellowish brown (10YR 6/4) to 
yellowish brown (10YR 5/8), very 
fine to medium; slightly moist, 
nonplastic, slightly cohesive; trace 
clay; no odor. 

Strong brown (7.5YR 5/8), very fine 
to coarse; moist, nonplastic, 
moderately cohesive; no odor. 

Very pale brown (10YR 7/4), slightly 
moist, very fine to fine, well 
sorted; trace mafics; interbedded 
oxidized laminations; no odor. 

Brownish yellow (10YR 6/8), very 
fine to medium, micaceous; slightly 
moist, nonplastic, slightly 
cohesive; no odor. 

HARGIS+ ASSOCIATES, INC. 
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TABLE B-1 (continued) 
LITHOLOGIC LOG FOR MONITOR WELL MW-1 
Page 2 of 3 

DEPTH INTERVAL 
(feet below 
land surface) SOIL TYPE 

37 - 40 SAND 

40 - 41 SAND 

41 - 45 SILTY SAND 

45 - 49 SAND 

GROUP 
SYMBOL(al DESCRIPTION OF MATERIAL 

SP Very pale brown (10YR 7/4), slightly 
moist, very fine to fine, well 
sorted, micaceous. 

SP Brownish yellow (10YR 6/6), slightly 
moist, very fine to coarse, poorly 
sorted, micaceous; no odor. 

SM Brownish yellow (10YR 6/8) to olive 
yellow (2.5Y 6/8), very fine to 
fine, micaceous; slightly moist, 
nonplastic, slightly cohesive; no 
odor. 

SP Olive yellow (2.5Y 6/4), slightly 
moist, very fine to fine, well 
sorted, micaceous; trace mafics; no 
odor. 

51 - 54 CLAYEY SAND CL Light yellowish brown (2.5Y 6/4), 
very fine to fine. 

54 - 56 SAND SP 

56 - 57 CLAYEY SAND SC 

(a) Unified Soil Classification System 
ASTM 0-2487 

Brownish yellow (10YR 6/4), slightly 
moist, very fine to fine, well 
sorted, micaceous; no odor. 

From 55.5 to 56 feet, sand is very 
fine to medium. 

Light yellowish brown (2.5Y 6/4), 
very fine to medium, micaceous; 
moist, nonplastic, slightly 
cohesive; trace mafics; no odor. 

HARGIS+ ASSOCIATES, INC. 



TABLE B-1 (continued) 
LITHOLOGIC LOG FOR MONITOR WELL MW-1 
Page 3 of 3 

DEPTH INTERVAL 
(feet below 
land surface) SOIL TYPE 

57 - 60.5 SILTY SAND 

60.5 - 70.5 SAND 

70.5 - 110 SAND 

GROUP 
SYMBOL(a) DESCRIPTION OF MATERIAL 

SM Brownish yellow {10YR 6/6), very 
fine to fine, micaceous; slightly 
moist, nonplastic, slightly 
cohesive; trace mica; no odor. 

SP 

SP 

From 60 to 60.5 feet, clayey sand is 
light yellowish brown {2.5Y 6/4), 
very fine to medium, micaceous; 
slightly moist, nonplastic, slightly 
cohesive. 

Brownish yellow {10YR 6/6), slightly 
moist, very fine to fine, well 
sorted, micaceous, trace mafics; no 
odor. 

From 70 to 70.5 feet, color change 
to pale yellow {2.5Y 7/4); oxidation 
stains. 

Brownish yellow {10YR 6/6), very 
fine to fine, well sorted, 
micaceous. 

From 79 to 84 feet, trace silt; 
trace black organic material. 

From 85 to 87 feet, sand is damp. 

At 87 feet sand is wet. 

At 90 sand is saturated. 

TOTAL DEPTH OF BORING = 110 FEET 

(a) Unified Soil Classification System 
ASTH D-2487 HARGIS+ ASSOCIATES, INC. 
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TABLE B-2 

LITHOLOGIC LOG FOR MONITOR WELL MW-2 

DEPTH INTERVAL 
(feet below 
land surface) SOIL TYPE 

0 - 30(b) 

30 - 35 

35 - 40 

40 - 50 

50 - 75 

75 - 85 

85 - 90.1 

90.1 - 96 

SILTY SAND 

SILTY SAND 

SAND 

SAND 

SILTY SAND 

SAND 

SILTY SAND 

SAND 

(a) Unified Soil Classification System 
ASTM D-2487 

GROUP 
SYMBOL( a) 

SM 

SM 

SP 

SP 

SM 

SP 

SM 

SP 

DESCRIPTION OF MATERIAL 

Yellowish brown (lOYR 5/6), fine to 
coarse. 

Olive yellow (2.5Y 6/6), very fine 
to fine; silt is non plastic, 
slightly cohesive. 

Yellow (2.5Y 7/6), very fine. 

Olive yellow (2.5Y 6/6), very fine 
to fine. 

Yellow (2.5Y 7/6), very fine to 
fine. 

Olive yellow (2.5Y 6/6), very fine 
to fine. 

Brownish yellow (lOYR 6/6), 
saturated, very fine to coarse, 
micaceous; silt is nonplastic, 
slightly cohesive; trace mafics; 
coarse sand content increasing with 
depth; no odor. 

From 90 to 90.1 feet, silty sand is 
light yellowish brown (2.5Y 6/4) to 
brownish yellow (lOYR 6/6), very 
fine to fine, micaceous; clay is 
slightly plastic, moderately 
cohesive; no odor. 

Brownish yellow (lOYR 6/6), very 
fine to fine, well sorted, 
micaceous; trace mafics. 

(b) For detailed lithologic data in the immediate vicinity of the monitor well MW-2, refer to Hargis + 
Associates, Inc., 1989. Soil Investigation at a Former Underground Tank location. Hughes Aircraft 
Company. 3100 W. lomita Boulevard. Torrance. California. Prepared for Hughes Aircraft Company, 

Torrance, California; April 20, 1989 ~~ HARGIS+ASSOCIATES, INC. 



'"' TABLE 8-2 (continued) 
LITHOLOGIC LOG FOR MONITOR WELL MW-2 
Page 2 of 2 

DEPTH INTERVAL 
(feet below 
land surface} SOIL TYPE 

96 - 97 SILTY SAND 

97 - 100 SAND 

100 - 109 SILTY SAND 

109 - 114 SAND 

GROUP 
SYMBOL(a} DESCRIPTION OF MATERIAL 

SM Yellowish brown (10YR 5/8), very 
fine to fine, micaceous; silt is 
nonplastic, slightly cohesive; trace 
mafics; no odor. 

SP Varicolored, fine to coarse, poorly 
sorted, predominantly quartz. 

SM Pale brown (IOYR 6/3), very fine to 
fine; silt is nonplastic, slightly 
cohesive; no odor. 

SP 

From 101 to 104 feet, color change 
to olive brown (2.5Y 5/6). 

From 104 to 109 feet, color change 
to yellowish brown (10YR 5/4). 

Varicolored, fine to coarse, poorly 
sorted, micaceous. 

TOTAL DEPTH OF BORING • 114 FEET 

(a) Unified Soil Classification System 
ASTM D-2487 

(b) For detailed lithologic data in the immediate vicinity of the monitor well MW-2, refer to Hargis+ 
Associates, Inc., 1989. Soi 1 Investigation at a Fonner Underground Tank Location. Hughes Aircraft 
Company. 3100 W. Lomita Boulevard. Torrance. California. Prepared for Hughes Aircraft Company, 
Torrance, California; April 20, 1989 

HARGIS+ ASSOCIATES, INC. 
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TABLE B-3 

LITHOLOGIC LOG FOR MONITOR WELL MW-3 

DEPTH INTERVAL 
(feet below 
land surface) SOIL TYPE 

0 - 1. 5 TOP SOIL 
SAND AND 
GRAVEL 

1.5 - 2.5 SAND 

2.5 - 5 CLAY 

5 - 9 SILTY CLAY 

9 - 14 SILTY SAND 

14 - 16 SILTY SAND 

16 - 17.5 CLAYEY 
SILTY SAND 

17.5 - 20 SAND 

(a) Unified Soil Classification System 
ASTM 0-2487 

GROUP 
SYMBOL( a) 

SP 

CL 

CL 

SM 

SM 

SC/SM 

SP 

DESCRIPTION OF MATERIAL 

Brownish yellow (IOYR 6/8), slightly 
moist, very fine to fine; trace fine 
gravel; no odor. 

Black (2.5YR 2.5/0), slightly moist, 
stiff, moderately plastic, very 
cohesive; no odor. 

Dark grayish brown (IOYR 4/2), 
slightly moist, slightly plastic, 
blocky; trace roots. 

At 7.5 feet, color change to grayish 
brown (lOYR 5/2). 

Light yellowish brown (2.5Y 6/4), 
very fine to fine; silt is slightly 
moist, nonplastic, noncohesive; no 
odor. 

Brownish yellow (IOYR 6/8), very 
fine to medium, oxidized; silt is 
slightly moist, nonplastic, slightly 
cohesive; no odor. 

Pale brown (lOYR 6/3) to brownish 
yellow (10YR 6/8), very fine to 
medium, oxidized; silt and clay are 
slightly moist, nonplastic, 
moderately cohesive; no odor. 

Yellowish brown (IOYR 5/6), very 
fine to medium, slightly moist, 
poorly sorted; no odor . 

HARGIS+ ASSOCIATES, INC. 
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TABLE B-3 (continued) 
LITHOLOGIC LOG FOR MONITOR WELL MW-3 
Page 2 of 4 

DEPTH INTERVAL 
(feet below 
land surface) SOIL TYPE 

20 - 29 SILTY SAND 

29 - 31.5 SAND 

31.5 - 34 CLAYEY SAND 

34 - 35.5 SAND 

35.5 - 36.5 SILTY CLAY 

36.5 - 39 SILTY SAND 

39 - 44 SAND 

(a) Unified Soil Classification System 
ASTM D-2487 

GROUP 
SYMBOL( a) 

SM 

SP 

sc 

sw 

CL 

SM 

SP 

DESCRIPTION OF MATERIAL 

Strong brown (7.5YR 4/6), very fine 
to coarse, poorly sorted; slightly 
moist, nonplastic, slightly 
cohesive; no odor. 

At 24 feet, color change to brownish 
yellow (lOYR 6/8). 

Brownish yellow (lOYR 6/8) to olive 
yellow (2.5Y 6/6), slightly moist,. 
very fine to medium, oxidized; trace 
silt; no odor. 

Clayey sand, olive yellow (2.5Y 
6/6), very fine to fine; slightly 
moist, slightly plastic, moderately 
cohesive, oxidized; no odor. 

Pale yellow (2.SY 4/4) to brownish 
yellow (lOYR 6/8), slightly moist, 
very fine to coarse, predominantly 
quartz; oxidized laminations; trace 
mafics; no odor. 

Yellowish brown (lOYR 6/8) to light 
yellowish brown (2.5Y 6/4), 
moderately plastic, moderately 
cohesive. 

Yellowish brown (lOYR 6/8) to light 
yellowish brown (2.5Y 6/4), slightly 
moist, nonplastic, slightly 
cohesive; no odor. 

Pale yellow (2.5Y 7/4), slightly 
moist, very fine to fine, well 
sorted; trace mafics; no odor. 

HARGIS+ ASSOCIATES, INC. 



TABLE B-3 (continued) 
LITHOLOGIC LOG FOR MONITOR WELL MW-3 
Page 3 of 4 

DEPTH INTERVAL 
(feet below GROUP 
land surface) SOIL TYPE SYMBOL(a) DESCRIPTION OF MATERIAL 

44 - 49 SAND SP Olive yellow (2.5Y 6/6), slightly 
moist, very fine to fine, well 
sorted, micaceous; trace mafics; no 
odor. 

49 - 53.5 

53.5 - 54 

54 - 55.5 

55.5 - 60.5 

60.5 - 62.5 

62.5 - 69 

SAND SP 

SANDY CLAY CL 

CLAYEY SAND SC/SM 
SILTY SAND 

SAND SP 

SAND SP 

SAND SP 

(a) Unified Soil Classification System 
ASTM D-2487 

From 48.5 to 49 feet, sand is fine 
to medium. 

Pale yellow (2.5Y 7/4), slightly 
moist, very fine to fine, well 
sorted; trace silt. 

Brownish yellow (lOYR 6/8) to light 
yellowish brown (2.5Y 6/4), slightly 
moist, nonplastic, moderately 
cohesive; sand is very fine to fine. 

Brownish yellow (IOYR 6/8) to light 
yellowish brown (2.5Y 6/4), very 
fine to fine; slightly moist, 
nonplast1c, moderately cohesive. 

Pale yellow (2.5Y 7/4), slightly 
moist, very fine to fine, well 
sorted; trace silt; trace mafics; no 
odor. 

From 60 to 60.5 feet, color change 
to pale yellow (2.3Y 7/4). 

Brownish yellow (IOYR 6/6); trace 
black organic stains. 

Pale yellow (2.5Y 7/4), slightly 
moist, very fine to fine, well 
sorted, micaceous; trace mafics; no 
odor. 

~~ HARGIS+ ASSOCIATES, INC. 
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TABLE B-3 (continued) 
LITHOLOGIC LOG FOR MONITOR WELL MW-3 
Page 4 of 4 

DEPTH INTERVAL 
(feet below GROUP 
land surface) SOIL TYPE SYMBOL( a) 

69 - 84 SAND SP 

84 - 92.5 SAND SP 

92.5 - 110 SAND SP 

DESCRIPTION OF MATERIAL 

Brownish yellow (10YR 6/8), very 
fine to fine, well sorted, 
micaceous; trace silt; silt is 
nonplastic, noncohesive. 

From 72 to 74 feet, black organic 
stains. 

Yellowish brown (10YR 5/6), damp, 
very fine to fine. 

Yellowish brown (10YR 5/4), wet, 
very fine to fine. 

TOTAL DEPTH OF BORING = 110 FEET 

(a) Unified Soil Classification System 
ASTM D-2487 

~~ HARGIS+ ASSOCIATES, INC. 



TABLE B-4 

LITHOLOGIC LOG FOR MONITOR WELL MW-4 

DEPTH INTERVAL 
(feet below GROUP 

,,,... 1 and surface) SOIL TYPE SYMBOL( a) DESCRIPTION OF MATERIAL 

0 - 3.5 TOP SOIL sc Yellowish brown (10YR 5/6), very 
CLAYEY SAND fine to medium, well sorted; clay is ,,., 

slightly moist, moderately cohesive; 
no odor. 

3.5 - 5.5 CLAY CL Black (2.5 YR 2.5/0), slightly 
moist, firm to stiff, moderately 
plastic, very cohesive; no odor. 

5.5 - 14 SILTY SAND SM Yellowish brown (10YR 5/4), very 
"" fine to fine, well sorted; silt is 

nonplastic, slightly cohesive; no 
'"Ill odor. 

,,. 14 - 18.5 SILTY SAND SM Strong brown (7.5YR 5/8); trace 
brownish oxidation, very fine to 
fine, well sorted; silt is not 

... plastic, slightly cohesive; no odor . 

18.5 - 23 SAND sw Reddish yellow (7.5YR 6/8) to strong 
brown (7.SYR 5/2), very fine to 
coarse, poorly sorted, subangular to 
subrounded, predominantly quartz. 

,.. 23 - 24 SAND SP Very pale brown (10YR 8/3), very 
fine to medium; trace coarse sand; 
trace mafics. 

24 - 25.5 SAND SP Yellowish brown (10YR 5/6),slightly 
moist, very fine to medium; trace 
mafics. 

25.5 - 34 SAND SP White (10 YR 8/2), dry, very fine; 
trace mafics. 

~> 

34 - 36 SILTY SAND SM Light brownish gray (10YR 6/2) to 
SANDY SILT brownish yellow (10YR 5/6), very 

1fii# 
fine to fine, poorly sorted; 
slightly moist, nonplastic, slightly 
cohesive; no odor. 

,.., 

(a) Unified Soil Classification System 
ASTM 0-2487 

~IfF HARGIS+ ASSOCIATES, INC. 



TABLE B-4 (continued) 
LITHOLOGIC LOG FOR MONITOR WELL MW-4 
Page 2 of 2 

DEPTH INTERVAL 
(feet below GROUP 
land surface) SOIL TYPE SYMBOL(a) 

36 - 39 CLAYEY SAND SC/SM 
SILTY SAND 

39 - 44 SAND SP 

44 - 46 SAND SP 

46 - 49 SAND SP 

49 - 54 SAND SP 

54 - 105 SAND SP 

105 - 119 SAND SP 

DESCRIPTION OF MATERIAL 

Light brownish gray (lOYR 6/2) to 
brownish yellow (10YR 5/6), slightly 
moist, very fine to fine, slightly 
plastic, moderately cohesive; no 
odor. 

Pale yellow (2.3Y 7/2), dry, very 
fine, well sorted, trace mafics. 

Light yellowish brown (2.5Y 6/4), 
very fine to fine; trace mafics. 

Pale yellow (2.5Y 7/4) to olive 
yellow (2.5Y 6/6), slightly moist to 
dry, very fine to medium, poorly 
sorted; no odor. 

Olive yellow (2.5Y 6/6) to olive 
brown (2.5Y 5/6), slightly moist to 
dry, very fine to fine, trace 
mafics; trace mica. 

Light olive brown (2.5Y 5/6), wet at 
90 feet, very fine to fine. 

Light olive brown (2.5Y 5/6), wet, 
fine to medium, some mica. 

TOTAL DEPTH OF BORING • 119 FEET 

(a) Unified Soil Classification System 
ASTM 0-2487 

~~ HARGIS+ ASSOCIATES, INC. 
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t h Analyticallechnologles, Inc. Corporate Offices 5550 Morehouse Drive San Diego. CA 92121 (619) 458-9141 

""' July 3 1 , 19 9 1 

,.,. 
HARGIS & ASSOCIATES,INC. 

e 2223 AVENIDA DE LA PLAYA, SUITE 300 
LA JOLLA, CA 92037 

Project Name: HAC-TORRANCE 
• Project # 850 

"' Attention: MATT WIEDLIN 

"'ii 
Analytical Technologies, Inc. has received the following sample(s 

Date Received Quantity Matrix 

July 12, 1991 4 WATER 

ATI I.D.: 107219 

:~ le ,1'C 1~ n \\~ rg In\ 1 lol~ - ~ u v = n 
l~ 1 ,,; o 2 ~~ ] ~ I 

HARGIS .. ASSCC!ATES, INC, 
LA JOLLA CA 

The sample(~) were analyzed with EPA methodology or equivalent methods as specified in the 
• enclosed analytical schedule. The symbol for "less than" indicates a value below the reportable 

detection l~it. Please see the attached sheet for the sample cross reference table • .. 
The results of these analyses and the quality control data are enclosed • .... 

cc: RUSH BOYNTON 
HARGIS & ASSOCIATES, INC. 
111 N. SEPULVEDA BLVD. #350 
MANHATTAN BEACH, CA 90266 

KEHHETB WAHL 
LABORATORY MANAGER 



'""' A AnalyticaiTechnologies,lnc. 

SAMPLE CROSS REFERENCE 

Client HARGIS & ASSOCIATES,INC. 
• Project # 850 

""' 

Project Name: HAC-TORRANCE 

ATI # Client Description 

1 
2 
3 
4 

MW4 
MW2 
WB-1 
TB-1 

Matrix 

WATER 

Matrix 

WATER 
WATER 
WATER 
WATER 

---TOTALS---

ATI STANDARD DISPOSAL PRACTICE 

Page 1 

Report Date: July 31, 1991 
ATI I .D. 107219 

# Samples 

4 

Date Collected 

11-JUL-91 
12-JUL-91 
ll-JUL-91 
12-JUL-91 

, The sample(s) from this project will be disposed of in twenty-one (21) days 
this report. If an extended storage period is required, please contact 

from the date of 
our sample control 

• department before the scheduled disposal date. 



AAnolyticoiTechnologies,lnc. 

·«< ANALYTICAL SCHEDULE 
Page 2 

. .., Client HARGIS & ASSOCIATES, INC. 
Project # 850 ATI I.D.: 107219 

- Project Name: HAC-TORRANCE 

------------------------------------------------------------------------------------------------... Analysis Technique/Description 

------------------------------------------------------------------------------------------------- EPA 353.2 (NITRATE-NITRITE AS NITROGEN) 
• EPA 6010 (ANTIMONY) 

EPA 6010 (BERYLLIUM) 
EPA 6010 (CADMIUM) 
EPA 6010 (CHROMIUM) 

• EPA 6010 (COPPER) 
EPA 6010 (NICKEL) 
EPA 6010 (SILVER) 
EPA 6010 (ZINC) 

.,.,. EPA 7060 (ARSENIC) 
EPA 7421 (LEAD) 

¥ EPA 7 4 71 (MERCURY) 
EPA 7740 (SELENIUM) 
EPA 7841 (THALLIUM) 
EPA 8240 (GC/MS FOR VOLATILE ORGANICS) 
EPA 8270 (GC/MS FOR SEMIVOLATILE ORGANICS) 

.,.. EPA 9012 (TOTAL CYANIDE) 
MOD EPA 8015-CDOHS (FUEL HYDROCARBONS) 

COLORIMETRIC 
INDUCTIVELY COUPLED ARGON PLASMA 
INDUCTIVELY COUPLED ARGON PLASMA 
INDUCTIVELY COUPLED ARGON PLASMA 
INDUCTIVELY COUPLED ARGON PLASMA 
INDUCTIVELY COUPLED ARGON PLASMA 
INDUCTIVELY COUPLED ARGON PLASMA 
INDUCTIVELY COUPLED ARGON PLASMA 
INDUCTIVELY COUPLED ARGON PLASMA 
ATOMIC ABSORPTION/GRAPHITE FURNACE 
ATOMIC ABSORPTION/GRAPHITE FURNACE 
ATOMIC ABSORPTION/COLD VAPOR 
ATOMIC ABSORPTION/GRAPHITE FURNACE 
ATOMIC ABSORPTION/GRAPHITE FURNACE 
GC/MASS SPECTROMETER 
GC/MASS SPECTROMETER 
COLORIMETRIC 
GC/FLAME IONIZATION DETECTOR 



A AnolyticoiTechnologies,l nc. 

GENERAL CHEMISTRY RESULTS 
Page 3 

-Client HARGIS & ASSOCIATES,INC. 
Project # 850 ATI I.D.: 107219 

• Project Name: HAC-TORRANCE 

------------------------------------------------------------------------------------------------
u Sample Client ID 

# ... 
Matrix Date 

Sampled 
Date 
Received 

------------------------------------------------------------------------------------------------
1 

""2 
MW4 
MW2 

WATER 
WATER 

11-JUL-91 
12-JUL-91 

12-JUL-91 
12-JUL-91 

------------------------------------------------------------------------------------------------• Parameter Units 1 2 

------------------------------------------------------------------------------------------------
TOTAL CYANIDE 

- NITRATE-NITRITE AS NITROGEN 
MG/L 
MG/L 

<0.01 
56.0 

<0 .01 / 
54.0 tl 



AAnolyticaiTechnologies,lnc. 

GENERAL CHEMISTRY - QUALITY CONTROL 

DUP/MS 

• Client HARGIS & ASSOCIATES,INC. 
Project # 850 

~ Project Name: HAC-TORRANCE 

• Parameters REF I.D. Units Sample 
Result 

Dup 
Result 

RPD Spiked 
Sample 

Page 4 

ATI I.D. : 107219 

Spike 
Cone 

% 
Rec - ------------------------------------------------------------------------------------------------

NITRATE-NITRITE AS NITROGEN 
.-Iii TOTAL CYANIDE 

107224-01 MG/L 8.8 
107258-07 MG/L <0.01 

8.9 
<0.01 

1 
0 

46.2 
0.52 

% Recovery = (Spike Sample Result - Sample Result)*100/Spike Concentration 

40.0 
0.50 

4 
RPD (Relative % Difference) = (Sample Result - Duplicate Reault)*100/Average Result 

94 
104 



""" A AnolyticaiTechnologies,lnc. 

,,.. GENERAL CHEMISTRY - QUALITY CONTROL 

BLANK SPIKE 

• Client HARGIS & ASSOCIATES,INC. 
Project # 850 

~ Project Name: HAC-TORRANCE 

.... 

Parameters 

NITRATE-NITRITE AS NITROGEN 
TOTAL CYANIDE 

Blank Units Blank 
Spike ID# Result 

15178 
15130 

MG/L 
MG/L 

<0.05 
<0.01 

Spiked 
Sample 

1.94 
0.46 

,..,. % Recovery = (Spike Sample Result - Sample Result)* 100 I Spike Concentration 

ATI I.D. 

Spike 
Cone. 

2.00 
0.50 

RPD (Relative % Difference) = (Sample Result - Duplicate Result)*100/Average Result 

Page 5 

107219 

% 
Rec 

97 
92 



""" A AnolyticoiTechnologies,lnc. 

.Client HARGIS & ASSOCIATES,INC. 
Project # 850 

-Project Name: HAC-TORRANCE 

-sample Client ID 
# 

doli 

1 
'"" 2 

MW4 
MW2 

METALS RESULTS 

Matrix 

WATER 
WATER 

Date 
Sampled 

ll-JUL-91 
12-JUL-91 

Page 6 

ATI I.D.: 107219 

Date 
Received 

12-JUL-91 
12-JUL-91 

.------------------------------------------------------------------------------------------------
Parameter Units 1 2 

~------------------------------------------------------------------------------------------------
SILVER MG/L <0.01 <0.01 

•ARSENIC MG/L 0.002 <0.002 
BERYLLIUM MG/L <0. 005 <0. 005 

•CADMIUM MG/L <0.005 <0.005 
CHROMIUM MG/L 0. 03 0. 04 

•caPPER MG/L <0.02 <0.02 
MERCURY MG/L <0. 0005 <0. 0005 

-NICKEL MG/L <0.01 0.02 
•LEAD MG/L 0.026 0.009 

ANTIMONY MG/L <0.03 <0.03 
,,.SELENIUM MG/L 0.005 0.004 

THALLIUM MG/L <0.002 <0.002 
,.ziNC MG/L 0.65 0.28 



""' A AnolyticoiTechnologies,lnc. 

'" K6-:fALS - QUALITY CONTROL 

DUP/MS 

•client HARGIS & ASSOCIATES,INC. 
Project # 850 

"" Proj act Name: HAC-TORRANCE 

Parameters 

,. ANTIMONY 
ARSENIC 

.., BERYLLIUM 
CADMIUM 

• CHROMIUM 
COPPER 

""LEAD 

14111 
MERCURY 
NICKEL 
SELENIUM 

"" SILVER 

• THALLIUM 
ZINC 

REF I.D. Units Sample 
Result 

107233-03 MG/L <0.03 
107233-03 MG/L <0.002 
107233-03 MG/L <0.005 
107233-03 MG/L <0.005 
107233-03 MG/L <0.01 
107233-03 MG/L <0.02 
107233-03 MG/L <0.002 
107313-02 MG/L <0.0005 
107233-03 MG/L <0.01 
107233-03 MG/L <0.002 
107233-03 MG/L <0.01 
107233-03 MG/L <0.002 
107233-03 MG/L <0.05 

Dup 
Result 

<0.03 
<0.002 
<0.005 
<0.005 
<0.01 
<0.02 
<0.002 
<0.0005 
<0.01 
<0.002 
<0.01 
<0.002 
<0.05 

RPD 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

Spiked 
sample 

2.0 
2.1 
2.1 
1.7 
2.1 
2.1 
2.1 
0.0050 
2.1 
1.3 
2.0 
1.9 
2.1 

% Recovery = (Spike Sample Result - Sample Result)*100/Spike Concentration 

Page 7 

ATI I.D. : 107219 

Spike 
Cone 

2.0 
2.0 
2.0 
2.0 
2.0 
2.0 
2.0 
0.0050 
2.0 
1.2 
2.0 
2.0 
2.0 

% 
Rec 

100 
105 
105 
85 
105 
105 
105 
100 
105 
108 
100 
95 
105 

4 RPD (Relative % Difference) = (Sample Result - Duplicate Result)*100/Average Result 



""" A AnalyticaiTechnologies,lnc. 

METALS - QUALITY CONTROL 

BLANK SPIKE 
Page 8 

• Client HARGIS & ASSOCIATES,IHC. 
Project # 850 ATI I.D. 107219 

<"' Proj act Name: HAC-TORRANCE 

Parameters Blank Unit a Blank Spiked Spike % .. Spike ID# Result Sample Cone. Rec 
------------------------------------------------------------------------------------------------«<ii 
ANTIMONY 15138 MG/L <0.03 1.9 2.0 95 

... ARSENIC 15151 MG/L <0.002 1.9 2.0 95 
BERYLLIUM 15138 MG/L <0.005 2.0 2.0 100 

• CADMIUM 15291 MG/L <0.005 1.6 2.0 80 
CHROMIUM 15138 MG/L <0.01 2.0 2.0 100 

"" COPPER 15138 MG/L <0.02 2.0 2.0 100 
LEAD 15337 MG/L <0.002 2.1 2.0 105 -MERCURY 15208 MG/L <0.0005 0.0050 0.0050 100 
HICKEL 15138 MG/L <0.01 2.0 2.0 100 

""' SELENIUM 15152 MG/L <0.002 1.3 1.2 108 
SILVER 15138 MG/L <0.01 1.9 2.0 95 .... 
THALLIUM 15141 MG/L <0.002 1.9 2.0 95 
ZINC 15139 MG/L <0.05 2.0 2.0 100 

<ill % Recovery = (Spike Sample Result - Sample Result)*100/Spike Concentration 
RPD (Relative % Difference) = (Sample Result - Duplicate Result)*100/Average Result 



A Analytical Technologies, Inc 

GAS CHROMATOGRAPHY RESULTS 

Test 
""' Client 

MOD EPA 8015-CDOBS (FUEL HYDROCARBONS) 
HARGIS & ASSOCIATES,INC. 

,. Project # 850 
Project Name: HAC-TORRANCE 

Sample Client ID 
,.,. # 

... 1 
2 

.ii!i 3 

MW4 
MW2 
WB-1 

"" Parameter 

FUEL HYDROCARBONS 
"' HYDROCARBON RANGE 

HYDROCARBONS QUANTITATED USING 

Matrix 

WATER 
WATER 
WATER 

Units 

MG/L 

1 

<0.50 

Date 
Sampled 

ATI I.D. 107219 

Date Date 
Extracted Analyzed 

Page 9 

Oil. 
Factor 

11-JUL-91 15-JUL-91 17-JUL-91 1.00 
12-JUL-91 15-JUL-91 17-JUL-91 1.00 
11-JUL-91 15-JUL-91 17-JUL-91 1.00 

2 

0.56 
C6-C7 
GASOLINE 

3 

<0.50 



- A AnalyticaiTechnologies,l nc. 

GAS CHROMATOGRAPHY - QUALITY CONTROL 

REAGENT BLANK 

• Test 
Blank I.D. 

MOD EPA 8015-CDOBS (FUEL HYDROCARBONS) 
13487 

• Client HARGIS & ASSOCIATES,INC. 
Project # 850 

• Project Name: HAC-TORRANCE 

ATI I.D. 
Date Extracted: 
Date Analyzed 
Oil. Factor 

Page 10 
107219 
15-JUL-91 
16-JUL-91 
1.00 

- ------------------------------------------------------------------------------------------------
• Parameters Units Results 

FUEL HYDROCARBONS MG/L <0.50 
HYDROCARBON RANGE 

• HYDROCARBONS QUANTITATED USING 

.. 



,.., A AnalyticolTechnologies,lnc. 

~ GAS CHROMATOGRAPHY - QUALITY CONTROL 

MSMSD 

*Test 
MSMSD # 

""Client 

MOD EPA 8015-CDOHS (FUEL HYDROCARBONS) 
18457 
HARGIS & ASSOCIATES,INC. 

,;ail 
Project # 850 

..... Project Name: HAC-TORRANCE 

,Jill Parameters Units 

FUEL HYDROCARBONS MG/L 

Sample 
Result 

<0.50 

Cone 
Spike 

10.0 

Spiked 
Sample 

9.2 

Page 11 
ATI I.D. 107219 
Date Extracted: 15-JUL-91 
Date Analyzed 16-JUL-91 
Sample Matrix WATER 
REF I.D. 107242-01 

% 
Rec 

Dup 
Spike 

Dup RPD 
% Rec 

92 8.7 87 6 

. ..,. % Recovery = (Spike Sample Result - Sample Result)*lOO/Spike Concentration 
RPD (Relative % Difference) = (Spiked Sample Result - Duplicate Spike Result)*100/Average Result .,. 



4 A AnolyticoiTechnologies,lnc. 

.., GAS CHROMATOGRAPHY - QUALITY CONTROL 

BLANK SPIKE 
Page 12 

• Test MOD EPA 8015-CDOHS (FUEL HYDROCARBONS) 
Blank Spike #: 15086 

• Client HARGIS & ASSOCIATES, INC. 
,.. Project # 

Project Name 

.'ifil Parameters 

850 
HAC-TORRANCE 

Units Blank 
Result 

ATI I.D. 107219 
Date Extracted: 15-JUL-91 
Date Analyzed 16-JUL-91 
Sample Matrix : WATER 

Spiked 
Sample 

Spike 
Cone. 

% 
Rec 

------------------------------------------------------------------------------------------------... 
FUEL HYDROCARBONS MG/L <0.50 8.2 10.0 

% Recovery = (Spike Sample Result - Sample Result)*100/Spike Concentration 
~RPD (Relative% Difference) =(Spiked Sample- Blank Result)*lOO/Average Result 

82 



A AnalyticoiTechnologies,lnc. 

,.Test 
Client 

•Project # 
Project Name: 

GAS CHROMATOGRAPHY/MASS SPECTROSCOPY RESULTS 

EPA 8240 (GC/MS FOR VOLATILE ORGANICS) 
HARGIS & ASSOCIATES,INC. 
850 
HAC-TORRANCE 

ATI I.D. 

Page 13 

107219 

~------------------------------------------------------------------------------------------------
Sample Client ID 

• # 
Matrix Date 

Sampled 
Date Date 
Extracted Analyzed 

Oil. 
Factor 

------------------------------------------------------------------------------------------------
"'1 
.,.2 

3 

MW4 
MW2 
WB-1 

WATER 
WATER 
WATER 

ll-JUL-91 N/A 
12-JUL-91 N/A 
ll-JUL-91 N/A 

22-JUL-91 l.OO 
22-JUL-91 5.00 
22-JUL-91 1.00 

------------------------------------------------------------------------------------------------"" Parameter Units 1 2 3 

·------------------------------------------------------------------------------------------------
CHLOROMETHANE UG/L <10 <50 <10 

,.. VINYL CHLORIDE UG/L <1 <5 <1 
BROMOMETHANE UG/L <10 <50 <10 

• CHLOROETHANE UG/L <1 <5 <1 
ACETONE UG/L <20 <100 <20 

- 1,1-DICHLOROETBEHE UG/L <1 <5 <1 
METHYLENE CHLORIDE UG/L <5 <25 <5 

• CARBON DISULFIDE UG/L <1 <5 <1 
TRANS-1,2-DICHLOROETBEHE UG/L <1 <5 <1 

~- VINYL ACETATE UG/L <10 <50 <10 
• 1,1-DICBLOROETHANE UG/L <1 <5 <1 

CIS-1,2-DICHLOROETBEHE UG/L <1 <5 <1 
.., CHLOROFORM UG/L <1 <5 <1 

2-BUTANONE (MEK) UG/L <20 <100 <20 
• 1,1,1-TRICBLOROETHANE UG/L <1 <5 <1 

CARBON TETRACHLORIDE UG/L <1 <5 <1 
• 1,2-DICBLOROETBANE UG/L <1 <5 <1 

BENZENE UG/L <1 <5 <1 
• TRICBLOROETBEHE UG/L <1 650 <1 

1,2-DICHLOROPROPANE UG/L <1 <5 <1 
• BROMODICBLOROMETRANE UG/L <1 <5 <1 
• 4-METBYL-2-PENTAHONE (MIBK) UG/L <10 <50 <10 

CIS-1,3-DICBLOROPROPENE UG/L <1 <5 <1 
.., TOLUENE UG/L <2 <10 <2 

TRANS-1,3-DICHLOROPROPENE UG/L <1 <5 <1 
'* 2-HE:IANONE (MBK) UG/L <10 <50 <10 

1,1,2-TRICBLOROETHANE UG/L <1 <5 <1 
- TETRACBLOROETHENE UG/L <1 30 <1 

DIBROMOCBLOROMETHANE UG/L <1 <5 <1 
* CHLOROBENZENE UG/L <1 <5 <1 

ETBYLBENZENE UG/L <1 <5 <1 
"" XYLENES (TOTAL) UG/L <1 <5 <1 

""" 
STYRENE UG/L <1 <5 <1 
BROMOFORM UG/L <5 <25 <5 

"" 
1,1,2,2-TETRACHLOROETHANE UG/L <1 <5 <1 

18 SURROGATES 
1,2-DICHLOROETHANE-04 

"" TOLUENE-OS 
BFB 

% 
% 
% 

105 
98 
96 

89 
96 
97 

99 
106 
107 



""" A AnolyticoiTechnologies,lnc. 

,111 ADDITIONAL COMPOUNDS (SEMI-QUANTITATED) 

,..Method 
Client 

•Project # 

EPA 8240 (GC/MS FOR VOLATILE ORGANICS) 
HARGIS & ASSOCIATES,INC. 
850 

Project Name: HAC-TORRANCE ,. 
Sample Parameters 

NONE DETECTED 

,.2 NONE DETECTED 

NONE DETECTED 

Units 

N/A 

N/A 

N/A 

Results 

N/A 

N/A 

N/A 

Page 14 

ATI I.D.: 107219 



A AnalyticaiTechnologies,lnc. 

GAS CHROMATOGRAPHY/MASS SPECTROSCOPY RESULTS 
Page 15 

~Test EPA 8240 (GC/MS FOR VOLATILE ORGANICS) 
Client HARGIS & ASSOCIATES 1 INC. ATI I.D. 107219 

•Project # 850 
Project Name: HAC-TORRANCE 

·------------------------------------------------------------------------------------------------
Sample Client ID 

!till # 
Matrix Date 

Sampled 
Date Date 
Extracted Analyzed 

Dil. 
Factor 

------------------------------------------------------------------------------------------------
TB-1 WATER 12-JUL-91 N/A 22-JUL-91 1. 00 

• ------------------------------------------------------------------------------------------------Parameter Units 4 

------------------------------------------------------------------------------------------------""' CHLOROMETHANE UG/L <10 
lll VINYL CHLORIDE UG/L <1 

BROMOMETRANE UG/L <10 
"""CHLOROETBANE UG/L <1 

ACETONE UG/L <20 
.. 1 I 1-DICHLOROETBEHE UG/L <1 

METBYLENE CHLORIDE UG/L <5 
""CARBON DISULFIDE UG/L <1 

illll :-;~;~:HLOROETBEHE UG/L <1 
UG/L <10 

1 1 1-DICHLOROETBANE UG/L <1 
"""CIS-1 1 2-DICHLOROETBEHE UG/L <1 
.,. CHLOROFORM UG/L <1 

2-BUTAHONE ( MEIC) UG/L <20 
,.. 1,1 1 1-TRICBLOROETBANE UG/L <1 

CARBON TETRACHLORIDE UG/L <1 
• 1 I 2-DICHLOROETBANE UG/L <1 

BENZENE UG/L <1 
"'TRICHLOROETBEHE UG/L <1 

1 1 2-DICHLOROPROPANE UG/L <1 
• BROMODICHLOROMETBAHE UG/L <1 

4-METBYL-2-PEHTANOHE (MIBIC) UG/L <10 
... CIS-1 1 3-DICHLOROPROPENE UG/L <1 
,. TOLUENE UG/L <2 

TRANS-1 1 3-DICHLOROPROPENE UG/L <1 
..,. 2-BEXANOHE (MBIC) UG/L <10 

1 1 1 1 2-TRICHLOROETBAHE UG/L <1 
,,.. TETRACHLOROETBENE UG/L <1 

DIBROMOCHLOROMETBAHE UG/L <1 
""' CHLOROBENZENE UG/L <1 

ETliYLBENZEHE UG/L <1 
• XYLENES (TOTAL) UG/L <1 

STYRENE UG/L <1 
"""BROMOFORM UG/L <5 

1 1 1 1 2 1 2-TETRACHLOROETHANE UG/L <1 ,,.. 

SURROGATES ,.,. 
1 1 2-DICHLOROETHAHE-D4 ' 110 

..,. TOLUENE-DB ' 98 
BP'B ' 98 



AAnolyticoiTechnologies,lnc. 

ADDITIONAL COMPOUNDS (SEMI-QUANTITATED) 
Page 16 

, .. Method EPA 8240 (GC/MS FOR VOLATILE ORGANICS) 
Client HARGIS & ASSOCIATES,INC. ATI I .D.: 107219 

• Proj act # 850 
Project Name: HAC-TORRANCE 

""" Sample Parameters Units Results 

------------------------------------------------------------------------------------------------
4 NONE DETECTED N/A N/A 



,... A Analytical Technologies, Inc. 

• GAS CHROMATOGRAPHY/MASS SPECTROSCOPY - QUALITY CONTROL 

REAGENT BLANK 

• Test 
Blank I.D. 

EPA 8240 (GC/MS FOR VOLATILE ORGANICS) 
13623 

1111 Client HARGIS & ASSOCIATES, INC. 
""' Project # 850 

Project Name: HAC-TORRANCE 

,.. Parameters Units 

,.., CHLOROMETHANE UG/L 
VINYL CHLORIDE UG/L 

• BROMOMETBANE UG/L 
CHLOROETBANE UG/L 

""ACETONE UG/L 
1,1-DICHLOROETHEHE UG/L 

'""' METHYLENE CHLORIDE UG/L 
CARBON DISULFIDE UG/L 
TRAHS-1,2-DICHLOROETBENE UG/L 
VINYL ACETATE UG/L 
1,1-DICHLOROETBANE UG/L 

.., CIS-1,2-DICHLOROnHEHE UG/L 
CHLOROFORM UG/L 

n!I!O 2-BtrrANONE (MElt) UG/L 
1,1,1-TRICHLOROETBAHE UG/L 

,,.., CARBON TETRACHLORIDE UG/L 
1,2-DICHLOROETBANE UG/L .. BENZENE UG/L 
TRICJILOROETBEHE UG/L 

~ 1,2-DICJILOROPROPANE UG/L 
BROMODICHLOROMETBAHE UG/L 

dill 
4-METBYL-2-P~ONE (MIBIC) UG/L 

""' 
CIS-1,3-DICHLOROPROPENE UG/L 
TOLUEHB UG/L 

• TRAHS-1,3-DICHLOROPROPENE UG/L 
2-HEXAHONE ( MBIC) UG/L - 1,1,2-TRICHLOROETBANE UG/L 
TETRACJILOROBTJIEHB UG/L ,,. DIBROMOCHLOROMETBAHE UG/L 
CHLOROBEHZENE UG/L - ETBYLBEHZENE UG/L 
XYLEHES (TOTAL) UG/L 

~-- STYRENE UG/L 
BROMOFORM UG/L 
1,1,2,2-TETRACBLOROETBANE UG/L 

,.,. 
SURROGATES 

... 1,2-DICBLOROETBANE-04 % 
TOLUENE-OS % 

• BFB % 

ATI I.D. 
Date Extracted: 
Date Analyzed 
Oil. Factor 

Results 

<10 
<1 
<10 
<1 
<20 
<1 
<5 
<1 
<1 
<10 
<1 
<1 
<1 
<20 
<1 
<1 
<1 
<1 
<1 
<1 
<1 
<10 
<1 
<2 
<1 
<10 
<1 
<1 
<1 
<1 
<1 
<1 
<1 
<5 
<1 

109 
97 
98 

Page 17 
107219 
N/A 
22-JUL-91 
1.00 



A AnalyticaiTechnologies,lnc. 

GAS CHROMATOGRAPHY/MASS SPECTROSCOPY - QUALITY CONTROL 

REAGENT BLANK 
ADDITIONAL COMPOUNDS (SEMI-QUANTITATED) 

Test 
~ Blank I.D. 

EPA 8240 (GC/MS FOR VOLATILE ORGANICS) 
13623 

• Client HARGIS & ASSOCIATES,INC. 
Project # 850 

"' Project Name: HAC-TORRANCE 

ATI I.D. 

Page 18 

107219 

4 ------------------------------------------------------------------------------------------------
Parameters Units Results 

NONE DETECTED N/A N/A 

,.,. 



AAnalyticaiTechnologies,lnc. 

GAS CHROMATOGRAPHY/MASS SPECTROSCOPY - QUALITY CONTROL 

•Test 
MSMSD # 

,.., Client 

MSMSD 

EPA 8240 (GC/MS FOR VOLATILE ORGANICS) 
18732 
HARGIS & ASSOCIATES,INC. 

• Project # 850 
Project Name: HAC-TORRANCE 

ATI I.D. 
Date Extracted: 
Date Analyzed 
Sample Matrix 
REF I.D. 

Page 19 
107219 
N/A 
21-JUL-91 
WATER 
107224-01 

·------------------------------------------------------------------------------------------------
,Iii Parameters Units 

'\*@ 

1,1-DICBLOROETHEHE UG/L 
4111 BENZENE UG/L 

TRICBLOROETHENE UG/L 
""'TOLUENE UG/L 

CBLOROBENZENE UG/L 
·• 

Sample 
Result 

<5 
<5 
960 
<10 
<5 

cone 
Spike 

200 
250 
220 
250 
250 

Spiked 
Sample 

140 
220 
1100 
250 
270 

% 
Rec 

70 
88 
64 
100 
108 

-% Recovery = (Spike Sample Result - Sample Result)*100/Spike Concentration 

Dup 
Spike 

140 
220 
1100 
240 
270 

Dup RPD 
% Rec 

70 0 
88 0 
64 0 
96 4 
108 0 

.,. RPD (Relative % Difference) = (Spiked Sample Result - Duplicate Spike Result)*100/Average Result 



AAnalyticaiTechnologies,lnc. 

GAS CHROMATOGRAPHY/MASS SPECTROSCOPY - QUALITY CONTROL 

•Test 
MSMSD # 

.. Client 

MSMSD 

EPA 8240 (GC/MS FOR VOLATILE ORGANICS) 
18885 
HARGIS & ASSOCIATES,INC • 

• Project # 850 
Project Name: HAC-TORRANCE 

"' 

Page 20 
ATI I.D. 107219 
Date Extracted: N/A 
Date Analyzed 20-JUL-91 
Sample Matrix WATER 
REF I.D. 107227-01 

------------------------------------------------------------------------------------------------
41 Parameters Units Sample 

Result 
Cone 
Spike 

Spiked 
Sample 

% 
Rec 

Dup 
Spike 

Dup RPD 
% Rec 

------------------------------------------------------------------------------------------------.. 
1,1-DICBLOROETHENE UG/L <1 40 29 73 29 73 0 

·• BENZENE UG/L <1 50 45 90 45 90 0 
TRICBLOROETHENE UG/L <1 45 39 87 40 89 3 

,.. TOLUENE UG/L <2 50 48 96 51 102 6 

CBLOROBEHZEHE UG/L <1 50 52 104 52 104 0 
,y,O 

% Recovery = (Spike Sample Result - Sample Result)*100/Spike Concentration 
RPD (Relative % Difference) = (Spiked Sample Result - Duplicate Spike Result)*100/Average Result 



AAnolyticoiTechnologies,lnc. 

GAS CHROMATOGRAPHY/MASS SPECTROSCOPY - QUALITY CONTROL 

BLANK SPIKE 
Page 21 

•Test EPA 8240 (GC/MS FOR VOLATILE ORGANICS) 
Blank Spike #: 15309 

•Client HARGIS & ASSOCIATES,INC. 
Project # 850 

•Project Name HAC-TORRANCE 

ATI I.D. 107219 
Date Extracted: N/A 
Date Analyzed 22-JUL-91 
Sample Matrix : WATER 

~------------------------------------------------------------------------------------------------
Units 

.. 
1,1-DICBLOROETHENE UG/L 

,•BENZENE UG/L 
TRICBLOROETHEHE UG/L 

,.,.TOLUENE UG/L 
CBLOROBEHZENE UG/L ,.,. 

Blank 
Result 

<1 
<1 
<1 
<2 
<1 

Spiked 
Sample 

25 
43 
39 
49 
52 

Spike 
Cone . 

40 
so 
45 
so 
so 

% Recovery = (Spike Sample Result - Sample Result)*lOO/Spike Concentration 
•RPD (Relative % Difference) = (Spiked Sample - Blank Result)*lOO/Averaqe Result 

.. 

% 
Rec 

62 
86 
87 
98 
104 



AAnalyticaiTechnologies,lnc. 

.. GAS CHROMATOGRAPHY/MASS SPECTROSCOPY RESULTS 
Page 22 

~ Test EPA 8270 (GC/MS FOR SEMIVOLATILE ORGANICS) 
Client HARGIS & ASSOCIATES,IHC. ATI I.D. 107219 

• Proj act # 850 
Project Name: HAC-TORRANCE 

~ ------------------------------------------------------------------------------------------------

~"' 

... 
""' 

<1111 

"" .. 
... 
~-

... 

-
"" 
• 
... 
~..o 

.,. 

""" 

"" 
.... 

-
,.,. 

~ ... .. 
""' 
• 

Sample Client ID 
# 

Matrix Date 
Sampled 

Date 
Extracted 

Date 
Analyzed 

Oil. 
Factor 

------------------------------------------------------------------------------------------------1 MW4 WATER 11-JUL-91 16-JUL-91 29-JUL-91 1.00 
2 MW2 WATER 12-JUL-91 16-JUL-91 29-JUL-91 1.00 
3 WB-1 WATER 11-JUL-91 16-JUL-91 29-JUL-91 1.00 

------------------------------------------------------------------------------------------------Parameter Units 1 2 3 

------------------------------------------------------------------------------------------------N-NI'XROSODIMETBYLAMIHE UG/L <10 <10 <10 
PHENOL UG/L <10 <10 <10 
ANILINE UG/L <10 <10 <10 
BIS(2-CHLOROETBYL)ETBER UG/L <10 <10 <10 
2-CHLOROPHEHOL UG/L <10 <10 <10 
1,3-DICHLOROBENZEHE UG/L <10 <10 <10 
1,4-DICHLOROBENZEHE UG/L <10 <10 <10 
BENZYL ALCOHOL UG/L <10 <10 <10 
1,2-DICHLOROBEHZEHE UG/L <10 <10 <10 
2 -METBYLPBEHOL UG/L <10 <10 <10 
BIS(2-CHLOROISOPROPYL)ETBER UG/L <10 <10 <10 
4-METBYLPHEHOL UG/L <10 <10 <10 
N-NITROSO-DI-N-PROPYLAMINE UG/L <10 <10 <10 
BEXACHLOROETBANE UG/L <10 <10 <10 
NITROBENZENE UG/L <10 <10 <10 
ISOPBOROHE UG/L <10 <10 <10 
2-NITROPBEHOL UG/L <10 <10 <10 
2,4-DIMETBYLPBEHOL UG/L <10 <10 <10 
BENZOIC ACID UG/L <50 <50 <SO 
BIS(2-CHLOROETBOXY)METBANE UG/L <10 <10 <10 
2,4-DICHLOROPBENOL UG/L <10 <10 <10 
1,2,4-TRICHLOROBENZEHE UG/L <10 <10 <10 
HAPBTBALEHE UG/L <10 <10 <10 
4-CHLOROANILIHE UG/L <10 <10 <10 
BEXACHLOROBU'rADIEHE UG/L <10 <10 <10 
4-CBLOR0-3-METBYLPBENOL UG/L <10 <10 <10 
2-METBYLHAPBTBALENE UG/L <10 <10 <10 
BEXACHLOROCYCLOPEJITADIENE UG/L <10 <10 <10 
2,4,6-TRICBLOROPBENOL UG/L <10 <10 <10 
2,4,5-TRICHLOROPBENOL UG/L <SO <SO <50 
2-CBLOROHAPBTRALENE UG/L <10 <10 <10 
2-NITROANILIHE UG/L <50 <50 <SO 
DIMETBYLPBTBALATE UG/L <10 <10 <10 
ACENAPBTBYLEHE UG/L <10 <10 <10 
2,6-DIHITROTOLUENE UG/L <10 <10 <10 
3-HITROANILIHE UG/L <50 <50 <50 
ACENAPBTBEHE UG/L <10 <10 <10 
2,4-DIHITROPBENOL UG/L <50 <50 <50 



AAnolyticaiTechnologies,lnc. 

GAS CHROMATOGRAPHY/MASS SPECTROSCOPY RESULTS 
Page 23 

.Test EPA 8270 (GC/MS FOR SEMIVOLATILE ORGANICS) 
Client HARGIS & ASSOCIATES,INC. ATI I.D. 107219 

11111 Project # 850 
Project Name: HAC-TORRANCE 

~------------------------------------------------------------------------------------------------
Sample Client ID 

'-~iii # 

"' 1 
2 

.... 3 

MW4 
MW2 
WB-1 

""Parameter 

Matrix 

WATER 
WATER 
WATER 

Units 1 

Date 
Sampled 

11-JUL-91 
12-JUL-91 
11-JUL-91 

Date Date 
Extracted Analyzed 

16-JUL-91 
16-JUL-91 
16-JUL-91 

2 

29-JUL-91 
29-JUL-91 
29-JUL-91 

3 

Dil. 
Factor 

1.00 
1.00 
1.00 

------------------------------------------------------------------------------------------------•ill! 

4-NITROPBENOL UG/L <50 <SO <SO 
""DIBEHZOFURAH UG/L <10 <10 <10 

2,4-DINITROTOLUENE UG/L <10 <10 <10 
• DIETRYLPBTRALATE UG/L <10 <10 <10 

4-CBLOROPBENYL-PBENYLETBER UG/L <10 <10 <10 
.... FLUORENE UG/L <10 <10 <10 

4-NITROANILINE UG/L <SO <SO <SO 
•• 2-METHYL-4, 6-DINITROPHENOL UG/L <50 <SO <SO 

N-HITROSODIPBENYLAMINE UG/L <10 <10 <10 
""' 4-BROMOPBEHYL-PBENYLETBER UG/L <10 <10 <10 
,. HEXACBLOROBEHZENE UG/L <10 <10 <10 

PEHTACBLOROPBENOL UG/L <50 <50 <SO 
.... PHEH.AHTB:RJ!:NE UG/L <10 <10 <10 

ANTHRACENE UG/L <10 <10 <10 
.- DI-H-Btr.rYLPBTRALATE UG/L <10 <10 <10 

FLUORAH'rliEHE UG/L <10 <10 <10 
""PYREHB UG/L <10 <10 <10 

BUTYLBEIIZYLPBTRALATE UG/L <10 <10 <10 .... 3,3'-DICBLOROBEHZIDINE UG/L <20 <20 <20 
BEHZO(a)AHTBRACENE UG/L <10 <10 <10 

"" CBRYSEHB UG/L <10 <10 <10 
BIS(2-ETBYLBEXYL)PBTBALATE UG/L <10 <10 <10 

All 
DI-H-OCTY.LPHTBALATE UG/L <10 <10 <10 
BEHZO(b)FLUORARTBEHE UG/L <10 <10 <10 

""' BEHZO(k)PLUORARTBEHE UG/L <10 <10 <10 
.... BEHZO(a)PYRERE UG/L <10 <10 <10 

INDEHO(l,2,3-cd)PYREHE UG/L <10 <10 <10 
- DIBEHZ(a,h)AHTBRACENE UG/L <10 <10 <10 

BEHZO(g,h,i)PERYLENE UG/L <10 <10 <10 
""' 

SURROGATES 
"" HITROBEHZENE-DS ' 61 58 53 

2-FLUOROBIPBENYL ' 100 102 95 
• TERPHEHYL-D14 ' 113 108 114 

PBENOL-D6 ' 51 43 54 ... 
2-PLUOROPBENOL ' 81 77 92 

,.. 2,4,6-TRIBROMOPBEHOL ' 81 77 71 



AAnolyticoiTechnologies,lnc. 

ADDITIONAL COMPOUNDS (SEMI-QUANTITATED) 

.., Method EPA 8270 (GC/MS FOR SEMIVOLATILE ORGANICS) 
Client HARGIS & ASSOCIATES,INC. 

'*' Proj act # 850 
Project Name: HAC-TORRANCE 

,. 
Sample Parameters 

'"' 1 NONE DETECTED 

2 NONE DETECTED 

3 NONE DETECTED 

Units 

N/A 

N/A 

N/A 

Results 

N/A 

N/A 

N/A 

Page 24 

ATI I.D.: 107219 



A AnolyticoiTechnologies,lnc. 

GAS CHROMATOGRAPHY/MASS SPECTROSCOPY - QUALITY CONTROL 

REAGENT BLANK 

'* Test 
Blank I.D. 

EPA 8270 (GC/MS FOR SEMIVOLATILE ORGANICS) 
13711 

,,.. Client HARGIS & ASSOCIATES, INC. 
Project # 850 

'* Project Name: HAC-TORRANCE 

ATI I. D. 
Date Extracted: 
Date Analyzed 
Dil. Factor 

Page 25 
107219 
16-JUL-91 
25-JUL-91 
l.OO 

'"' ------------------------------------------------------------------------------------------------
• Parameters Units Results 

N-NITROSODIMETHYLAMINE UG/L <10 
""' PHENOL UG/L <10 
• ANILINE UG/L <10 

BIS(2-CBLOROETBYL)ETHER UG/L <10 
~ 2-CBLOROPBENOL UG/L <10 

1,3-DICBLOROBENZENE UG/L <10 
• 1,4-DICBLOROBENZENE UG/L <10 

BENZYL ALCOHOL UG/L <10 
~ 1,2-DICBLOROBENZENE UG/L <10 

2-METHYLPBENOL UG/L <10 .. 
BIS(2-CBLOROISOPROPYL)ETHER UG/L <10 
4-METHYLPHENOL UG/L <10 ,.,. 
N-MITROSO-DI-M-PROPYLAMINE UG/L <10 ,. HEXACJII..OROETHAHE UG/L <10 
NITROBENZENE UG/L <10 

.., ISOPHORONE UG/L <10 
2-MITROPHENOL UG/L <10 .. 2,4-DIMETHYLPBENOL UG/L <10 
BENZOIC ACID UG/L <50 

~ BIS(2-CBLOROETJIOXY)METHANE UG/L <10 
2,4-DICBLOROPHENOL UG/L <10 ,. 
1,2,4-TRICBLOROBEHZENE UG/L <10 
MAPIITJIALEHB UG/L <10 

"" 4-CBLOROAMILINE UG/L <10 
,,.. HEXACBLOROBtr.rADIENE UG/L <10 

4-CHLOR0-3-METHYLPBEMOL UG/L <10 
2 -METHYLMAPII'niALENE UG/L <10 
HEXACBLOROCYCLOPEHTADIEHE UG/L <10 

,.,. 2,4,6-TRICBLOROPBEMOL UG/L <10 
2,4,5-TRICHLOROPBEMOL UG/L <50 
2-CBLOROMAPII'niALENE UG/L <10 
2-MITROAMILINE UG/L <50 , ... DIMETHYLPHTHALATE UG/L <10 
ACEHAPHTHYLENE UG/L <10 - 2,6-DINITROTOLUENE UG/L <10 

• 3-MITROANILINE UG/L <50 
ACENAPHTHENE UG/L <10 

""' 
2,4-DIMIT.ROPBENOL UG/L <SO 
4-MIT.ROPHENOL UG/L <50 ,. DIBEHZOFURAH UG/L <10 
2,4-DIMIT.ROTOLUENE UG/L <10 

4!11 DIETBYLPJITHALATE UG/L <10 
4-CHLOROPHEHYL-PIIENYLETHER UG/L <10 

>IIIII FLUORENE UG/L <10 
4-MITROANILINE UG/L <50 ,. 2-METHYL-4,6-DINITROPJIENOL UG/L <50 

.. 



A AnolytlcoiTechnologies,lnc. 

GAS CHROMATOGRAPHY/MASS SPECTROSCOPY - QUALITY CONTROL 

REAGEHT BLANK 

•Test 
Blank I.D. 

EPA 8270 (GC/MS FOR SEMIVOLATILE ORGANICS) 
13711 

,.,. Client HARGIS & ASSOCIATES, INC. 
Project # 850 

1111 Proj act Naae: HAC-TORRANCE 

ATI I.D. 
Date Extracted: 
Date Analyzed 
Dil. Factor 

Page 26 
107219 
16-JUL-91 
25-JUL-91 
1.00 

·•----------------------------------------------------------------------------·--------------------
Paraaeters • 
N-NITROSODIPBENYLAMINE 

"'"4-BROMOPHENYL-PHENYLETBER 
111 HEXACBLOROBENZENE 

PEHTACHLOROPHENOL 
"'"PHENANTBRENE 

ANTHRACENE 
• DI-N-BUTYLPRTBALATE 

FLUORANTHENE 
"""PY'REHE 

BUTYLBENZYLPRTBALATE 
• 3' 3 I -DICBLOROBENZIDINE 

BENZO(a)AHT.HRACENE 
,.. CBRYSENB 
• BIS(2-ETBYLBEXYL)PHTHALATE 

DI -H-OCTYLPRTBALATE 
,. BEHZO (D) FLUORANTBENE 

BEHZO(k)PLUORANTBENE 
411 BENZO (a) PYRENE 

INDEH0(1,2,3-cd)PYRENE 
"" DIBEHZ (a, h) AHT.HRACENB 

BEHZO(g,h,i)PERYLEHB 

""" 
SURROGATES 

""' HITROBEHZENB-DS .. 2-FLUOROBIPBEHYL 
TERPHEHYL-Dl4 
PHENOL-06 ... 
2-FLUOROPBEHOL 

,.. 2, 4, 6-TRIBROMOPHENOL 

Units Results 

UG/L <10 
UG/L <10 
UG/L <10 
UG/L <SO 
UG/L <10 
UG/L <10 
UG/L <10 
UG/L <10 
UG/L <10 
UG/L <10 
UG/L <20 
UG/L <10 
UG/L <10 
UG/L <10 
UG/L <10 
UG/L <10 
UG/L <10 
UG/L <10 
UG/L <10 
UG/L <10 
UG/L <10 

' 72 

' 66 

' 72 

' 48 

' 80 

' 76 



A AnalyticoiTechnologies,l nc. 

GAS CHROMATOGRAPHY/MASS SPECTROSCOPY - QUALITY CONTROL 

<~~~Test 

MSMSD # 
... Client 

MSMSD 

EPA 8270 (GC/MS FOR SEMIVOLATILE ORGANICS) 
19172 
HARGIS & ASSOCIATES,INC . 

"'* Project # 850 
Project Name: HAC-TORRANCE 

ATI I.D. 
Date Extracted: 
Date Analyzed 
Sample Matrix 
REF I .D. 

Page 27 
107219 
16-JUL-91 
29-JUL-91 
WATER 
REAGENT WATER 

~ ------------------------------------------------------------------------------------------------
Parameters 

>1111 
Units Sample 

Result 
Cone 
Spike 

Spiked 
Sample 

% 
Rec 

Dup 
Spike 

Dup RPD 
% Rec 

------------------------------------------------------------------------------------------------... 
PHENOL UG/L <10 200 150 75 140 70 7 

• 2-CBLOROPBENOL UG/L <10 200 140 70 130 65 7 
1,4-DICBLOROBEHZENE UG/L <10 100 67 67 65 65 3 

,.., N-NITROSO-DI-N-PROPYLAMINE UG/L <10 100 56 56 49 49 13 
1,2,4-TRICBLOROBEHZENE UG/L <10 100 71 7l 72 72 1 

• 4-CBLOR0-3-METHYLPBENOL UG/L <10 200 140 70 120 60 15 
ACEHAPBTHENE UG/L <10 100 78 78 70 70 11 

""' 4-NITROPBENOL UG/L <50 400 610 152*F 550 138*F 10 
2,4-DINITROTOLUENE UG/L <10 100 83 83 54 54 42*F 

411 PENTACHLOROPHENOL UG/L <50 400 300 75 340 as 12 
PYRENE UG/L <10 100 90 90 so so 12 

% Recovery = (Spike Sample Result - Sample Result)*100/Spike concentration 
.,. RPD (Relative % Difference) = (Spiked Sample Result - Duplicate Spike Result)*100/Average Result 

,,... *F RESULT OUTSIDE OF ATI'S QUALITY CONTROL LIMITS 



'( 

I 

& ~ j)il~~~~ £ t JHAr· PF-t-"ISTI-.. 1 R(-i>Rii .. #JDt"' ·jAil"' iS 1\r'}UEf ... ;or··~ a. • 
DJI'i it. I I f'Aaf_• or! 1 

PROJECT NAME PROJECT No./TASK No. 

HAC-~ Tort~ ~ ?s-o 
PROJECT MANAGER Gel') 't'argas #1t:~ft U/.L.i/&4,FAX No. (619) 454-5839 

OA MANAGER Kathryn Parker P:AX No. (619) 454-5839 

SAMPLER (SIGNATURE) SAMPLER (PRINTED) 

SAMPLE 
CONTAINERS 

ANALYSES 
REQUESTED 

ESTIMATED 
CONCENTRATION 

RANGEippbl 
FORVOA'S 

SPECIAL 
HANDLING 

LABORATORY 
INFORMATION 

ATI: 5550 Morehouse Dr. 

San Diego, CA 92121 

(619)458-9141 

Susan Snyder 

I I I I ~ -8 
APPL: 4203 W. Swift Ave. 
Fresno, CA 93722 

PRESER- ~ 
VATION ~ 

· I I 

MATRIX 

I 1 ~ 
w .. :.. .., 0 1,. 

:; b := _ o a "' • ~~ ., •• ~. u z • .. .. lr'· .:• 2: 2: z 2: -

v v \/12 

111 v 21 I 
v 1 

i v v 
~v v 

v v 
II 1211 I I 

2. 

2 .-
I~ 

v 
([ 

v 
-

f 
2 

v 
I 

v 

v 

f " ~ " 
I( t--- !!.. 1---"'f, --- It 

/1 v 

IV 
v 

v 

" { lv 
J. ~ 

T Tv 

11--

lv Ill 
v 

v 
v 

\r 

--'l -1 l-TV 1 

~ ~ 
0 ~ + 
z- 8 
1\ E ~ - ~-

~ ~ §, 
..J ;::E I 

'v 

1/ 

v 
., 
V" 

v 

v 

v 
II 

v 
Total number of Cont•lnera per •n•lyala: 

Relinguished by: z. I Date I Received by: 

AI jJ ~LL /J, J. Ll. /}, 

/ 

Ti~ 

iJ f Company Company 

Relinquished by Date 

Date I INSTRUCTIONS 

1. Fill out form completely except for shaded areas 
(lab use only): sign only after verified for completeness. 

Time I 2. Complete in ballpoint pen. Draw one line through errors, 
initial and date correction. 

3. Indicate number of sample containers in analysis request 
space: indicate choice with j or x. 

4. Note applicable preservatives, special instructions, 
and deviations from typical environmental samples. -~ 

1 
I(]~ { 5. Consult project QA documents for specific instructions. 

clt.ti -Time 

Company 

ORIGINAL: LABORATORY YELLOW: QA MANAGER 

--1---+-

(209) 275-2175 Bill Elliot 
BC LABS: 4100 Atlas Ct 
Bakersfield, CA 93318 
(805) 327-4911 Dan Shultz 

..EMA .. KS 

/?I ddt. 
~6'. /1.> ,k ._q_ 
6z_.~.~ ~ 

/: ' ~ #(..-. ::.~ /114. lt.: 
~1'1 

(7 

Tot•l No. of Cont•lnera: 

Shipment Method: 

Send Results to: 

0 3315 N. CAMPeELL No. Ut 
TUCSON, AZ 157 U (1021 tit· 7300 

0 2222 S. DOBSON AD. No. 411 
MESA, AZ 15202 (1021 345-0111 

O 2223 AVENIDA DE LA PLAYA llo. Ill 
LA JOLLA, CA tZII7 (lltl 454-0tll 

0 t t t N. SEPULVEDA BLVD. llo. 211 
MANHATTAN BEACH, CA 10211 
(2131 372·7112 

0 1111 W. BUReAIIK BlVD. llo. E 
BURBANK, CA. 11501 (1111 513-4511 

Send invoice to La Jolla, CA 
Business Office Attn: Kim Sturek 

PINK: FIELD/TASK MANAGER 



Jh AnalyticaiTechnologies,lnc. Corporate Offices 5550 Morehouse Drive San Diego. CA 92121 (619) 458-9141 

ATI I.D.: 10i253 

~ August C7, 1991 

a~GIS & ASSOCIATES,IHC. 
411 2223 AVEN!DA DE LA PLAYA, SUITE 300 

:.~1. J'OLLA, Crl. 92037 

'"" !?::-oj ect Name: liAC·-TORRANCE 

_,.. 

.,., 

?roje~t # R50.2 

~ttention: MATT WIEDLIH 

Analytical Technologies, Inc. has received the following sample(s): 

Date Receiv·ed 

July 15, 1991 
July 15, 1991 

guantit~ 

4 
4 

Matrix 

SOIL 
WATER 

The -;ample ( s) were ana . .lyzed with EPA methodology or equivalent methods as specified in the 
enclosed analytical schedule. The symbol fer "less than" indicar..es a value b~low the reportable 
det:.ection limit. Please see the attached sheet for the sample cross reference ta.ble. 

~he results of these analyses and the quality control data are enclosed. 

cc: RUSn BOYNTON 
HARGIS & ASSOC:ATES, INC. 
111 N. SEPULVEDA BLVD. #350 
l-Ll\NHATTAll BEACH, CA 90266 

~wJ/ 
KENNETli WAliL 
LABOPATORY MANAGER 



"" A AnolyticoiTechnologies,lnc. 

·~ SAMPLE CROSS REFERENCE 

-
.... 

i#' 

"" 

Page 1 

Client HARGIS & ASSOCIArES,INC. Report Date: August 07, 1991 
Project # 850.2 ATI I .D. 107258 
Project Name: HAC-TORRANCE 

------------------------------------------------------------------------------------------------
ATI # Client Description Matrix Date Collected 

------------------------------------------------------------------------------------------------
1 
2 
3 
4 
5 
6 
7 
8 

COMP MW1 
COMP MW2 
COMP MW3 
COMP MW4 
MW1 
MW-3 
MW-300 
TB-2 

Matrix 

SOIL 
WArER 

SOIL 
SOIL 
SOIL 
SOIL 
WArER 
WATER 
WArER 
WArER 

---TOTALS---

ATI STANDARD DISPOSAL PRACTICE 

# Samples 

4 
4 

15-JUL-91 
15-JUL-91 
15-JUL-91 
15-JUL-91 
15-JUL-91 
15-JUL-91 
15-JUL-91 
15-JUL-91 

The sample(s) froa this project will be disposed of in twenty-one (21) days 
this report. If an extended storage period is required, please contact 
department before the scheduled disposal date. 

from the 
our sample 

date of 
control 



f,! 
~ AnalyllcaiTechnologies,lnc. 

ANALYTICAL SCHEDULE 
Page 2 

.,. Client HARGIS & ASSOCIATES,INC. 
Project # 850.2 ATI I.D.: 107258 

~ Project Name: HAC-TORRANCE 

.... 

... 
• 
"" -
... 

·• 

··"" 
... 

-f.~ 

,,_, 

------------------------------------------------------------------------------------------------
Analysis 

EPA 
EPA 
EPA 
EPA 
EPA 
EPA 
EPA 
EPA 
EPA 
EPA 
EPA 
EPA 
EPA 
EPA 
EPA 
EPA 
EPA 
EPA 
MOD 

353.2 (NITRATE-NITRITE AS NITROGEN) 
6010 (ANTIMONY) 
6010 (BERYLLIUM) 
6010 (CADMIUM) 
6010 (CHROMIUM) 
6010 (COPPER) 
6010 (HICKEL) 
6010 (SILVER) 
6010 (ZINC) 
7060 (ARSENIC) 
7421 (LEAD) 
7 4 71 (MERCURY) 
7740 (SELENIUM) 
7841 (THALLIUM) 
8010/8020 (HALOGENATED/AROMATIC VOLATILES) 
8240 (GC/MS FOR VOLATILE ORGANICS) 
8270 (GC/MS FOR SEMIVOLATILE ORGANICS) 
9012 (TOTAL CYANIDE) 
EPA 8015-CDOHS (FUEL HYDROCARBONS) 

Technique/Description 

COLORIMETRIC 
INDUCTIVELY COUPLED ARGON PLASMA 
INDUCTIVELY COUPLED ARGON PLASMA 
INDUCTIVELY COUPLED ARGON PLASMA 
INDUCTIVELY COUPLED ARGON PLASMA 
INDUCTIVELY COUPLED ARGON PLASMA 
INDUCTIVELY COUPLED ARGON PLASMA 
INDUCTIVELY COUPLED ARGON PLASMA 
INDUCTIVELY COUPLED ARGON PLASMA 
ATOMIC ABSORPTION/GRAPHITE FURNACE 
ATOMIC ABSORPTION/GRAPHITE FURNACE 
ATOMIC ABSORPTION/COLD VAPOR 
ATOMIC ABSORPTION/GRAPHITE FURNACE 
ATOMIC ABSORPTION/GRAPHITE FURNACE 
GC/PHOTO IONIZATIOH/ELEC.COND. DETECTOR 
GC/MASS SPECTROMETER 
GC/MASS SPECTROMETER 
COLORIMETRIC 
GC/FLAME IONIZATION DETECTOR 



A AnolyticoiTechnologies,lnc. 

GENERAL CHEMISTRY RESULTS 
Page 3 

• Client HARGIS & ASSOCIATES,IHC. 
Project # 850.2 ATI I.D.: 107258 

·• Proj act Huae: HAC-TORRANCE 

------------------------------------------------------------------------------------------------
~ Sample Client ID 

# 
Matrix Date 

Sampled 
Date 
Received 

------------------------------------------------------------------------------------------------
5 
6 

.,. 7 

MW1 
MW-3 
MW-300 

WATER 
WATER 
WATER 

15-JUL-91 
15-JUL-91 
15-JUL-91 

15-JUL-91 
15-JUL-91 
15-JUL-91 

------------------------------------------------------------------------------------------------
.,. Parameter Units 5 6 7 

------------------------------------------------------------------------------------------------
"" TOTAL CYANIDE 

NITRATE-NITRITE AS NITROGEN 
MG/L <0.01 
MG/L 30.7 

<0.01 
33.3 

<0.01 
3~.2 



.. A AnolyticaiTechnologies,lnc. 

GENERAL CHEMISTRY - QUALITY CONTROL 

DUP/MS 
Page 4 

~ Client HARGIS & ASSOCIATES,INC. 
Project # 850.2 ATI I.D. : 107258 

w Project Name: HAC-TORRANCE 

------------------------------------------------------------------------------------------------... 
Parameters 

8 NITRATE-NITRITE AS NITROGEN 
NITRATE-NITRITE AS NITROGEN 

.,. TOTAL CYANIDE 

REF I.D. Units Sample 
Result 

107275-01 MG/L 4.5 
107306-01 MG/L <0.05 
107258-07 MG/L <0.01 

Dup 
Result 

4.7 
<0.05 
<0.01 

RPD 

4 
0 
0 

Spiked 
Sample 

23.9 
1.9 
0.52 

'*' % Recovery = (Spike Sample Result - Sample Result)*lOO/Spike Concentration 

Spike 
Cone 

20.0 
2.0 
0.50 

RPD (Relative % Difference) = (Sample Result - Duplicate Result)*100/A?erage Result 

% 
Rec 

97 
95 
104 



.. A AnolyticoiTechnologies,lnc. 

·~ GENERAL CHEMISTRY - QUALITY CONTROL 

BLAH1t SPIKE 

~ Client HARGIS & ASSOCIATES,IHC. 
Page 5 

Project # 850.2 
,. Proj act HaJDe: HAC-TORRANCE 

ATI I.D. 107258 

------------------------------------------------------------------------------------------------
.., Parameters Blank Units Blank 

Spike ID# Result 
Spiked 
Sample 

Spike 
Cone. 

% 
Rec . ------------------------------------------------------------------------------~------------------

NITRATE-NITRITE AS NITROGEN 
.,.., NITRATE-NITRITE AS NITROGEN 

TOTAL CYANIDE 

15178 
15389 
15130 

MG/L 
MG/L 
MG/L 

<0.05 
<0.05 
<0.01 

1.94 
1.94 
0.46 

% Recovery = (Spike Sample Result - Sample Result)*100/Spike Concentration 

2.00 
2.00 
0.50 

·• RPD (Relative % Difference) = (Sample Result - Duplicate Result)*100/Average Result 

97 
97 
9'2 



,,.. A AnolyllcaiTechnologies,lnc. 

><~ METALS RESULTS 
Page 6 

~ Client HARGIS & ASSOCIATES,INC. 
Project # 850.2 

4 Project Name: HAC-TORRANCE 
ATI I.D.: 107253 

-----------------------------------------------------------------·-------------------------------
~ Sample Client ID 

# 

.. 5 
6 

.... 7 

MWl 
MW-3 
MW-300 

"" Parameter Units 5 

Matrix 

WATER 
WATER 
WATER 

6 7 

Date 
Sampled 

15-JUL-91 
15-JUL-91 
15-JUL-91 

Date 
Received 

15-JUL-91 
15-JUL-91 
15-JtTL·-91 

------------------------------------------------------------------------------------------------... SILVER MG/L <0.01 <0.01 <0.01 
ARSENIC MG/L <0.002 <0.002 <0.002 

'"' BERYLLIUM MG/L <0.005 <0.005 <0.005 
CADMIUM MG/L <0.005 <0.005 <0.005 

illl 
CHROMIUM MG/L 0.02 0.02 0.05 
COPPER MG/L <0.02 0.03 <0.02 .. 
MERCURY MG/L <0.0005 <0.0005 <0.0005 

""' NICKEL MG/L <0.01 0.03 0.02 
LEAD MG/L 0.013 0.024 0.098 .. ANTIMONY MG/L <0.03 <0.03 <0.03 
SELENIUM MG/L 0.002 0.003 0.003 

""' THALLIUM MG/L <0.002 <0.002 <0.002 
ZINC MG/L 0.21 0.24 0.22 



... A AnalyttcaiTechnologies,lnc. 

·"" METALS - QUALITY CONTROL 

DUP/MS 

·iit! Client HARGIS & ASSOCIA'XES, INC. 
Page 7 

Project # 850.2 ATI I.D. : 10i258 

"" Project Name: HAC-TORRANCE 

------------------------------------------------------------------------------------------------
Parameters 

>olll ANTIMONY 
ARSENIC 

. .., BERYLLIUM 
CADMIUM 

• CHROMIUM 
COPPER 

"'LEAD 

• MERCURY 
NICKEL 
SELENIUM 

"" SILVER 
... THALLIUM 

ZINC 

REP I.D. Units Sample 
Result 

107256-04 MG/L <0.03 
107275-01 MG/L <0.002 
107256-04 MG/L <0.005 
107256-04 MG/L <0.005 
107256-04 MG/L <0.01 
107256-04 MG/L <0.02 
107275-01 MG/L 0.007 
107273-01 MG/L <0.0005 
107256-04 MG/L <0.01 
107275-01 MG/L <0.002 
107256-04 MG/L <0.01 
107275-01 MG/L <0.002 
107256-04 MG/L <O.CS 

Dup 
Result 

<0.03 
<0.002 
<0.005 
<0.005 
<0.01 
<0.02 
0.004 
<0.0005 
<0.01 
<0.002 
<0.01 
<0.002 
<0.05 

RPD 

0 
0 
0 
0 
0 
0 
55 
0 
0 
0 
0 
0 
0 

Spiked 
Sample 

1.8 
1.9 
1.8 
1.7 
1.7 
1.9 
2.1 
0.0046 
1.8 
1.2 
1.6 
1.9 
1.8 

% Recovery = (Spike Sample Result- Saaple Result)*100/Spike Concentration 

Spike 
Cone 

2.0 
2.0 
2.0 
2.0 
2.0 
2.0 
2.0 
0.0050 
2.0 
1.2 
2.0 
2.0 
2.0 

""' RPD (Relative % Difference) == (Sample Result - Duplicate Result)*lOO/Average Result 

% 
Rec 

90 
95 
90 
as 
85 
95 
105 
92 
90 
100 
80 
95 
90 



A AnalytlcoiTechnologies,lnc. 

METALS - QUALITY CONTROL 

BLANK SPIKE 
Page 8 

... Client HARGIS & ASSOCIATES, INC. 
Project # 850.2 ATI I.D • 107253 

. , Project Name: HAC-TORRANCE 

------------------------------------------------------------------------------------------------
.... 
,... 

.... 

• 
.. .. 
.... 
.... 

""' 
,.-

Parameters Blank Units Blank 
Spike ID# Result 

Spiked 
Sample 

Spike 
Cone. 

% 
Rec 

------------------------------------------------------------------------------------------------
ANTIMONY 15332 MG/L <0.03 1.9 2.0 95 
ARSENIC 15413 MG/L <0.002 1.9 2.0 95 
BERYLLIUM 15332 MG/L <0.005 2.0 2.0 100 
CADMIUM 15332 MG/L <0.005 1.9 2.0 95 
CHROMIUM 15332 MG/L <0.01 1.9 2.0 95 
COPPER 15332 MG/L <0.02 2.0 2.0 100 
LEAD 15435 MG/L <0.002 2.0 2.0 100 
MERCURY 15461 MG/L <0.0005 0.0044 0.0050 88 
HICKEL 15332 MG/L <0.01 1.9 2.0 95 
SELENIUM 15432 MG/L <0.002 1.1 1.2 92 
SILVER 15332 MG/L <0.01 1.6 2.0 80 
THALLIUM 15412 MG/L <0.002 2.1 2.0 105 

% Recovery = (Spike Sample Result - Sample Result)*100/Spike Concentration 
RPD (Relative ' Difference) = (Sample Result - Duplicate Result)*100/Average Result 



A AnolyticaiTechnologies,l nc. 

GAS CHROMATOGRAPHY RESULTS 
Page 9 

"" Test EPA 8010/8020 (HALOGENATED/AROMATIC VOLATILES) 
Client HARGIS & ASSOCIATES,IHC. ATI I.D. 107258 

,. Project # 850. 2 
Project Name: HAC-TORRANCE 

·- ------------------------------------------------------------------------------------------------Matrix Date Date Sample Client ID 
.• # 

Date 
Sampled Extracted Analyzed 

Oil. 
Factor 

"' 
... 
... 
... 
""" 
• 
-,. 
·Oil 

.,. 

~.. 

.. 
,.,. 

"" 
"'!'If 

,... 

"" 

i'-

.... 

1 COMP MW1 
COMP MW2 
COMP MW3 

SOIL 
SOIL 
SOIL 

15-JUL-91 16-JUL-91 17-JUL-91 1.00 
15-JUL-91 16-JUL-91 18-JUL-91 1.00 
15-JUL-91 16-JUL-91 17-JUL-91 1.00 

-------------------------------------------------------------------------------------------------
Parameter Units 1 2 3 

------------------------------------------------------------------------------------------------
BENZENE MG/KG <0.025 <0.025 <0.025 
BROMODICHLOROMETHAHE MG/KG <0.01 <0.01 <0.01 
BROMOFORM MG/KG <0.05 <0.05 <0.05 
BROMOMETHAHE MG/KG <0.01 <0.01 <0.01 
CARBON TETRACHLORIDE MG/KG <0.01 <0.01 <0.01 
CHLOROBENZEHE MG/KG <0.025 <0.025 <0.025 
CHLOROETHAHE MG/KG <0.01 <0.01 <0.01 
CHLOROFORM MG/KG <0.01 <0.01 <0.01 
CHLOROMETHANE MG/KG <0.01 <0.01 <0.01 
DIBROMOCHLOROMETHAHE MG/KG <0.01 <0.01 <0.01 
1,2-DICHLOROBENZEHE MG/KG <0.025 <0.025 <0.025 
1,3-DICHLOROBENZEHE MG/KG <0.025 <0.025 <0.025 
1,4-DICHLOROBEHZEHE MG/KG <0.025 <0.025 <0.025 
DICHLORODIFLUOROMETHAHE MG/KG <0.05 <0.05 <0.05 
1,1-DICHLOROETHAHE MG/KG <0.01 <0.01 <0.01 
1,2-DICHLOROETHAHE MG/KG <0.01 <0.01 <0.01 
1,1-DICHLOROETBEHE MG/KG <0.01 <0.01 <0.01 
CIS-1,2-DICHLOROETHEHE MG/KG <0.01 <0.01 <0.01 
TRAHS-1,2-DICHLOROETBEHE MG/KG <0.01 <0.01 <0.01 
1,2-DICHLOROPROPAHE MG/KG <0.01 <0.01 <0.01 
CIS-1,3-DICHLOROPROPEHE MG/KG <0.01 <0.01 <0.01 
TRAHS-1,3-DICHLOROPROPEHE MG/KG <0.01 <0.01 <0.01 
ETHYLBEHZEHE MG/KG <0.025 <0.025 <0.025 
METHYLENE CHLORIDE MG/KG <0.1 <0.1 <0.1 
1,1,2,2-TETRACHLOROETHAHE MG/KG <0.01 <0.01 <0.01 
TETRACHLOROETHEHE MG/KG <0.01 <0.01 <0.01 
TOLUENE MG/KG <0.025 <0.025 <0.025 
1,1,1-TRICHLOROETHAHE MG/KG <0.01 <0.01 <0.01 
1,1,2-TRICHLOROETHAHE MG/KG <0.01 <0.01 <0.01 
TRICHLOROETHEHE MG/KG <0.01 <0.01 <0.01 
TRICHLOROFLUOROMETHAHE MG/KG <0.1 <0.1 <0.1 
VINYL CHLORIDE MG/KG <0.01 <0.01 <0.01 
XYLEHES (TOTAL) MG/KG <0.05 <0.05 <0.05 

SURROGATES 
BROMOFLUOROBENZEHE (ELCD) ' 93 82 107 
BROMOFLUOROBEHZEHE (PID) ' 103 100 103 



A AnalyticoiTechnologies,l nc. 

. .,. Test 
Client 

iilii Project # 
Project Name: 

GAS CHROMATOGRAPHY RESULTS 

EPA 8010/8020 (HALOGENATED/AROMATIC VOLATILES) 
HARGIS & ASSOCIATES,INC. 
850.2 
HAC-TORRANCE 

Page 10 

ATI I.D. 107258 

~ ------------------------------------------------------------------------------------------------
Sample Client ID 

... # 

4 COMP MW4 

Matrix 

SOIL 

Date 
Sampled 

Date Date 
Extracted Analyzed 

Dil. 
Factor 

15-JUL-91 16-JUL-91 17-JUL-91 1.00 

~- ------------------------------------------------------------------------------------------------
Parameter Units 4 

"" ------------------------------------------------------------------------------------------··-----
BENZENE 

• BROMODICHLOROMETHANE 
BROMOFORM 

• BROMOMETHANE 
CARBON TETRACHLORIDE 

"' CHLOROBENZENE 
CHLOROETHANE 

""' CHLOROFORM 
,ilil CHLOROMETHANE 

DIBROMOCHLOROMETHANE 
1,2-DICBLOROBENZENE 
1,3-DICHLOROBENZENE 

111 1, 4-DICHLOROBENZENE 
DICHLORODIP'LUOROMETBANE 

.. ,. 1, 1-DICHLOROETHANE 
1,2-DICHLOROETBAHB 

111 1, 1-DICHLOROETREHE 
CIS-1,2-DICHLOROETBENE 

- TRANS-1,2-DICHLOROETBENE 
1,2-DICHLOROPROPAHE 

,.,. CIS-1, 3-DICHLOROPROPENE 
TRANS-1,3-DICHLOROPROPENE 

• ETHYLBEHZENE 
,..,. METHYLENE CHLORIDE 

1,1,2,2-TETRACHLOROETBAHE 
·~ TETRACHLOROETBENB 

TOLUENE 
1,1,1-TRICHLOROETBANE 
1,1,2-TRICHLOROETBAHE 

~ TRICHLOROETBENB 
TRICHLOROP'LUOROMETBANE 

., VINYL CHLORIDE 
XYLENES (TOTAL) 

,,11 SURROGATES 
BROMOP'LUOROBEHZEHE (ELCD) 
BROMOP'LUOROBENZENB (PID) 

MG/KG <0.025 
MG/KG <0.01 
MG/KG <0.05 
MG/KG <0.01 
MG/KG <0.01 
MG/KG <0.025 
MG/KG <0.01 
MG/KG <0.01 
MG/KG <0.01 
MG/KG <0.01 
MG/KG <0.025 
MG/KG <0.025 
MG/KG <0.025 
MG/KG <0.05 
MG/KG <0.01 
MG/KG <0.01 
MG/KG <0.01 
MG/KG <0.01 
MG/KG <0.01 
MG/KG <0.01 
MG/KG <0.01 
MG/KG <0.01 
MG/KG <0.025 
MG/KG <0.1 
MG/KG <0.01 
MG/KG <0.01 
MG/KG <0.025 
MG/KG <0.01 
MG/KG <0.01 
MG/KG <0.01 
MG/KG <0.1 
MG/KG <0.01 
MG/KG <0.05 

% 90 
% 94 



A AnalyticaiTechnologies,lnc 

GAS CHROMATOGRAPHY - QUALITY CONTROL 

REAGENT BLANK 

"" Test 
Blank I.D. 

EPA 8010/8020 (HALOGENATED/AROMATIC VOLATILES) 
13470 

Client HARGIS & ASSOCIATES,INC. 
Project # 850.2 

"" Project Name: HAC-TORRANCE 

ATI I .D. 
Date Extracted: 
Date Analyzed 
Dil. Factor 

Page 11 
107258 
16-JUL-91 
17-JUL-91 
1.00 

------------------------------------------------------------------------------------------------
,.. Parameters Units Results 

------------------------------------------------------------------------------------------------
"" BENZENE MG/KG <0.025 

BROMODICHLOROMETHAHE MG/KG <0.01 .,. BROMOFORM MG/KG <0.05 
BROMOMETHAHE MG/KG <0.01 

,., CARBON TETRACHLORIDE MG/KG <0.01 
CHLOROBEHZEHE MG/KG <0.025 ,.., 
CHLOROETHAHE MG/KG <0.01 
CHLOROFORM MG/KG <0.01 ... CHLOROMETBAHE MG/KG <0.01 

"<~ 
DIBROMOCBLOROMETBAHE MG/KG <0.01 
1,2-DICHLOROBENZEHE MG/KG <0.025 

... 1,3-DICBLOROBEHZEHE MG/KG <0.025 
1,4-DICHLOROBEHZENE MG/KG <0.025 

,;, DICBLORODIFLUOROMETHAHE MG/KG <0.05 
1,1-DICHLOROETHAHE MG/KG <0.01 
1,2-DICBLOROETHAHE MG/KG <0.01 
1,1-DICBLOROETBENE MG/KG <0.01 

"" CIS-1,2-DICHLOROETBEHE MG/KG <0.01 
TRANS-1,2-DICBLOROETBEHE MG/KG <0.01 
1,2-DICHLOROPROPANE MG/KG <0.01 
CIS-1,3-DICBLOROPROPEHE MG/KG <0.01 .... TRAHS-1,3-DICHLOROPROPEHE MG/KG <0.01 
ETBYLBENZEHE MG/KG <0.025 
METHYLENE CHLORIDE MG/KG <0.1 
1,1,2,2-TETRACHLOROETHAHE MG/KG <0.01 
TETRACBLOROETBENE MG/KG <0.01 
TOLUENE MG/KG <0.025 
1,1,1-TRICBLOROETHAHE MG/KG <0.01 
1,1,2-TRICBLOROETHAHE MG/KG <0.01 
TRICHLOROETBENE MG/KG <0.01 

,., TRICHLOROFLUOROMETBAHE MG/KG <0.1 
VINYL CHLORIDE MG/KG <0.01 

"~ XYLEHES (TOTAL) MG/KG <0.05 

SURROGATES 

-4 
BROMOFLUOROBEHZEHE (ELCD) ' 92 
BROMOFLUOROBEHZEHE (PID) ' 114 



'""' AAnolyticaiTechnologies,lnc 

'"' GAS CliR.OMATOGRAPHY - QUALITY COHTR.OL 

• Test 
MSMSD II 

"' Client 

MSMSD 

EPA 8010/8020 (HALOGENATED/AROMATIC VOLATILES) 
18439 
HARGIS & ASSOCIATES,INC. 

,.,. 
Project II 850.2 

. .., Proj act Naae: HAC-TORRANCE 

ATI I.D. 
Date Extracted: 
Date Analyzed 
Sample Matrix 
REF I.D • 

Page 12 
107258 
16-JUL-91 
18-JUL-91 
SOIL 
107258-04 

------------------------------------------------------------------------------------------------
,. Parameters Units Saaple 

Result 
Cone 
Spike 

Spiked 
Sample 

% 
Rec 

Dup 
Spike 

Dup RPD 
% Rec 

~ ------------------------------------------------------------------------------------------------
BENZENE MG/KG <0.025 0.500 0.34 68 0.34 68 0 

• CRLOROBEHZENE MG/KG <0.025 0.200 0.15 75 0.15 75 0 

CHLOROFORM MG/KG <0.010 0.200 0.16 80 0.17 85 6 
,..,. 1,1-DICBLOROETBENE MG/KG <0.010 0.200 0.13 65 0.11 55 17 

TETRACBLOROETBENE MG/KG <0.010 0.200 0.16 80 0.16 80 0 .. TOLUENE MG/KG <0.025 0.500 0.36 72 0.36 72 0 

TRICBLOROETBENE MG/KG <0.010 0.200 0.16 80 0.16 80 0 

'""" % Recovery = (Spike Sample Result - Sample Result)*100/Spike Concentration 

.. RPD (Relative % Difference) = (Spiked Sample Result - Duplicate Spike Result)*100/Average Result 



dh AnalyticoiTechnologies,lnc. 

• Teat 
Blank Spike 

.,., Client 
Project # 

01111 Project Name 

GAS CHROMATOGRAPHY - QUALITY CONTROL 

BLANK SPIKE 

EPA 8010/8020 (HALOGENATED/AROMATIC VOLATILES) 
#: 15066 

HARGIS & ASSOCIATES,IHC. 
850.2 
HAC-TORRANCE 

ATI I.D. 
Date Extracted: 
Date Analyzed 
Sample Matrix : 

Page 13 
107258 
16-JUL-91 
16-JUL-91 
SOIL 

------------------------------------------------------------------------------------------------
.... Parameters Units Blank 

Result 
Spiked 
Sample 

Spike 
Cone. 

% 
Rec 

------------------------------------------------------------------------------------·------------""' BENZENE MG/KG <0.025 0.47 0.500 

• CHLOROBEHZEHE MG/KG <0.025 0.20 0.200 

CHLOROFORM MG/KG <0.010 0.18 0.200 
.... 1,1-DICHLOROETHENE MG/KG <0.010 0.17 0.200 

TETRACHLOROETHENE MG/KG <0.010 0.19 0.200 -TOLUENE MG/KG <0.025 0.49 0.500 

TRICHLOROETHENE MG/KG <0.010 0.19 0.200 

% Recovery = (Spike Sample Result - Sample Result)*100/Spike Concentration 
"iil 

RPD (Relative % Difference) = (Spiked Sample - Blank Result)*lOO/Average Result 

94 
100 
90 
85 
95 
98 
95 



A AnolytlcoiTechnologies,l nc. 

,.. Test 
Client 

··• Project # 
Project Name: 

GAS CHROMATOGRAPHY RESULTS 

MOD EPA 8015-CDOBS (FUEL HYDROCARBONS) 
HARGIS & ASSOCIATES,INC. 
850.2 
HAC-TORRANCE 

Page 14 

ATI I.D. 107258 

------------------------------------------------------------------------------------------------
Sample Client ID 

""" # 

5 

"" 6 
7 

MW1 
MW-3 
MW-300 

Parameter 

Matrix 

WATER 
WATER 
WATER 

Units 5 

Date 
Sampled 

15-JUL-91 
15-JUL-91 
15-JUL-91 

Date Date 
Extracted Analyzed 

17-JUL-91 
17-JUL-91 
17-JUL-91 

6 

17-JUL-91 
17-JU.L-91 
17-JUL-91 

7 

Oil. 
Factor 

1.00 
1.00 
1.00 

~ ------------------------------------------------------------------------------------------------
FUEL HYDROCARBONS 

"" HYDROCARBON RANGE 
HYDROCARBONS QUANTITATED USING 

MG/L <0.50 <0.50 <0.50 



A AnolyticaiTechnologies,l nc. 

GAS CHROMATOGRAPHY RESULTS 
Page 15 

~ Test MOD EPA 8015-CDOBS (FUEL HYDROCARBONS) 
Client HARGIS & ASSOCIATES,INC. ATI I.D. 107258 

·• Project # 850.2 
Project Name: HAC-TORRANCE 

~ ------------------------------------------------------------------------------------------------
Sample Client ID 

.#fi # 
Matrix Date 

Sampled 
Date Date 
Extracted Analyzed 

Dil. 
Factor 

------------------------------------------------------------------------------------------------
1 

"" 2 
3 

COMP MW1 
COMP MW2 
COMP MW3 

Parameter 

SOIL 
SOIL 
SOIL 

Units 1 

15-JUL-91 
15-JUL-91 
15-JUL-91 

16-JUL-91 
16-JUL-91 
16-JUL-91 

2 

16-JUL-91 
16-JUL-91 
16-JUL-91 

3 

1.00 
1.00 
1.00 

. ------------------------------------------------------------------------------------------------
FUEL HYDROCARBONS 

"" HYDROCARBON RANGE 
HYDROCARBONS QUANTITATED USING 

MG/KG <5.0 <5.0 <5.0 



,.. A AnolyticaiTechnologies,lnc 

,.,. GAS CHROMATOGRAPHY F..ESULTS 
Page 16 

,.., Test MOD EPA 8015-CDOBS (FUEL HYDROCARBONS) 
Client HARGIS & ASSOCIATES,INC. ATI I.D. 107258 

• Proj act tl 850. 2 
Project Name: HAC-TORRANCE 

"8 ------------------------------------------------------------------------------------------------sample Client ID 
"" tl 

Matrix 

... 4 COMP MW4 SOIL 

Date 
sampled 

Date Date 
Extracted Analyzed 

Dil. 
Factor 

15-JUL-91 17-JUL-91 16-JUL-91 1.00 

~ ------------------------------------------------------------------------------------------------Parameter Units 4 

FUEL HYDROCARBONS MG/KG <5.0 
• HYDROCARBON RANGE 

HYDROCARBONS QUANTITATED USING 



"""' A AnolytlcoiTechnologies,l nc. 

.... 

"" 

• Test 
Blank I .D • ... Client -Project # 
Project Haae: 

.... 

GAS CHROMATOGRAPHY - QUALITY CONTROL 

REAGENT BLANK 

MOD EPA 8015-CDOBS (FUEL HYDROCARBONS) 
13473 
HARGIS & ASSOCIATES,INC. 
850.2 
HAC-TORRANCE 

ATI I.D. 
Date Extracted: 
Date Analyzed 
Dil. Factor 

Page 17 
107258 
16-JUL-91 
16-JUL-91 
1.00 

------------------------------------------------------------------------------------------------
• Parameters Units Results 

------------------------------------------------------------------------------------------------
.,. FUEL HYDROCARBONS 

HYDROCARBON RANGE 
-a HYDROCARBONS QUANTITATED USING 

MG/KG <5.0 



A AnolyticaiTechnologies,l nc. 

GAS CHROMATOGRAPHY - QUALITY CONTROL 

REAGENT BLANK 

,..,. Test 
Blank I.O. 

MOD EPA 8015-CDOHS (FUEL HYDROCARBONS) 
13516 .... Client HARGIS & ASSOCIATES,INC. 

Project # 850.2 
Project Name: HAC-TORRANCE 

... 

4 Parameters 

.... FUEL HYDROCARBONS 
HYDROCARBON RANGE 

·llll HYDROCARBONS QUAHTITATED USING 

..... 

Units 

MG/L 

ATI 
Date 
Date 
Oil. 

Results 

<0.50 

Page 18 
I.O. 107258 
Extracted: 17-JUL-91 
Analyzed 17-JUL-91 

Factor 1.00 



.... A AnolyticoiTechnologies,lnc. 

~ GAS CBROMA~RAPHY - QUALITY CONTROL 

.... 
Test MOD EPA 8015-CDOHS (FUEL 

MSMSD # 18184 .,., 
Client HARGIS & ASSOCIATES,INC. 

... 
Project # 850.2 

"" 
Project Name: HAC-TORRANCE 

·ili!IO Parameters Units 

FUEL HYDROCARBONS MG/KG 

MSMSD 

HYDROCARBONS) 

Sample 
Result 

<5.0 

Cone 
Spike 

100 

Spiked 
Sample 

89 

ATI I.D. 
Date Extracted: 
Date Analyzed 
Sample Matrix 
REP' I. D. 

% 
Rae 

89 

Dup 
Spike 

86 

~ % Recovery = (Spike Sample Result - Sample Result)*100/Spike Concentration 

Page 
107258 
11-JUL-91 
11-JUL-91 
SOIL 
REAGENT SOIL 

Dup RPD 
% Rec 

86 3 

19 

.~ RPD (Relative % Difference) = (Spiked Sample Result - Duplicate Spike Result)*100/Average Result 



A AnalyticoiTechnologies,lnc. 

GAS CHROMATOGRAPHY - QUALITY CONTROL 

MSMSD 

Y4ll Test 
MSMSD # 

.,., Client 

MOD EPA 8015-CDOHS (FUEL HYDROCARBONS) 
18597 
HARGIS & ASSOCIATES,INC. 

Project # 850.2 
~ Project Name: HAC-TORRANCE 

·• Parameters Units Sample 
Result 

Cone 
Spike 

Spiked 
Sample 

ATI I.D. 
Date Extracted: 
Date Analyzed 
Sample Matrix 
REF I.D. 

' Rec 
Dup 
Spike 

Page 20 
107258 
17-JUL-91 
17-JUL-91 
WATER 
REAGENT WATER 

Dup RPD 
% Rec 

~ ------------------------------------------------------------------------------------------------
FUEL HYDROCARBONS MG/L <0.50 10.0 7.9 79 7.2 72 9 

~ % Recovery = (Spike Sample Result - Sample Result)*100/Spike Concentration 

, ... RPD (Relative % Difference) = (Spiked Sample Result - Duplicate Spike Result)*100/Average Result 



AAnolyticaiTechnologies,lnc. 

GAS CBROMAXOGRAPBY - QUALITY CONTROL 

BLANK SPIKE 
Page 21 

• Test MOD EPA 8015-CDOBS (FUEL HYDROCARBONS) 
Blank Spike #: 15071 

~ Client HARGIS & ASSOCIAXES,INC. 
Project # 850.2 

·• Proj act Name HAC-TORRANCE 

... 

AXI I.D. 107258 
Date Extracted: 16-JUL-91 
Date Analyzed 16-JUL-91 
Sample Matrix : SOIL 

------------------------------------------------------------------------------------------------

.... 

Parameters Units 

FUEL HYDROCARBONS MG/KG 

Blank 
Result 

<5.0 

Spiked 
Sample 

85 

% Recovery = (Spike Sample Result - Sample Result)*100/Spike Concentration 

Spike 
Cone. 

100 

RPD (Relative % Difference) = (Spiked Sample - Blank Result)*lOO/Average Result 

% 
Rec 

85 



A AnolyticaiTechnologies,lnc. 

GAS CHROMATOGRAPHY - QUALITY CONTROL 

BLANK SPIKE 
Page 22 

Test MOD EPA 8015-CDOHS (FUEL HYDROCARBONS) 
Blank Spike #: 15147 
Client HARGIS & ASSOCIATES,INC. 
Project # 850.2 
Project Name HAC-TORRANCE 

Parameters Units 

FUEL HYDROCARBONS MG/L 

Blank 
Result 

<0.50 

ATI I.D. 107258 
Date Extracted: 17-JUL-91 
Date Analyzed 17-JUL-91 
Sample Matrix : WATER 

Spiked 
Sample 

Spike 
Cone. 

7.1 10.0 

% Recovery = (Spike Sample Result - Sample Result)*100/Spike Concentration 
RPD (Relative % Difference) = (Spiked Sample - Blank Result)*lOO/Average Result 

% 
Rec 

71 



AAnolyticolTechnologies,lnc. 

.. Test 
Client 

"" Project # 
Project Name: 

GAS CHROMATOGRAPHY/MASS SPECTROSCOPY RESULTS 

EPA 8240 (GC/MS FOR VOLATILE ORGANICS) 
HARGIS & ASSOCIATES,INC. 
850.2 
HAC-TORRANCE 

ATI I .D. 

Page 23 

107258 

- ------------------------------------------------------------------------------------------------
Sample Client ID Matrix Date Date 

"" # 
Date 
Saapled Extracted Analyzed 

Oil. 
Factor 

"' 
... 

"" 

.... 

_,. 

W'llj! 

.,.. 

... 
_,... 

,llif 

_..,. 

·------------------------------------------------------------------------------------------------
5 
6 
7 

MW1 
MW-3 
MW-300 

Parameter 

WATER 
WATER 
WATER 

Units 5 

15-JUL-91 
15-JUL-91 
15-JUL-91 

N/A 
N/A 
N/A 

6 

24-JUL-91 
24-JUL-91 
24-JUL-91 

7 

2.00 
1.00 
l.OO 

------------------------------------------------------------------------------------------------
CHLOROMETHANE UG/L <20 <10 <10 

VINYL CHLORIDE UG/L <2 <1 <1 

BROMOMETHANE UG/L <20 <10 <10 

CHLOROETRANE UG/L <2 <1 <1 

ACETONE UG/L <40 <20 <20 

1,1-DICHLOROETBENE UG/L <2 <1 <1 

METHYLENE CHLORIDE UG/L <10 <5 <5 

CARBON DISULFIDE UG/L <2 <1 <1 

TRANS-1,2-DICHLOROETBENE UG/L <2 <1 <1 

VINYL ACETATE UG/L <20 <10 <10 

1,1-DICBLOROETBANE UG/L <2 <1 <1 

CIS-1,2-DICBLOROETBENE UG/L <2 <1 <1 

CHLOROFORM UG/L <2 <1 <1 

2-BUTAHONE (MElt) UG/L <40 <20 <20 

1,1,1-TRICBLOROETRANE UG/L 3 <1 <1 
CARBON TETRACHLORIDE UG/L <2 <1 <1 

1,2-DICBLOROETHANE UG/L <2 <1 <1 
BENZENE UG/L <2 <1 <1 
TRICHLOROETHENE UG/L 180 2 2 

1,2-DICBLOROPROPANE UG/L <2 <1 <1 

BROMODICBLOROMETHANE UG/L <2 <1TR <lTR 

4-METRYL-2-PENTANONE (MIBK) UG/L <20 <10 <10 
CIS-1,3-DICHLOROPROPENE UG/L <2 <1 <1 
TOLUENE UG/L <4 <2 <2 
TRAHS-1,3-DICBLOROPROPENE UG/L <2 <1 <1 
2-BEXAHONE (MBK) UG/L <20 <10 <10 
1,1,2-TRICBLOROETBANE UG/L <2 <1 <1 
TETRACBLOROETBENE UG/L 22 <1 <1 
OIBROMOCBLOROMETBANE UG/L <2 <1TR <1 
CHLOROBENZENE UG/L <2 <1 <1 
ETBYLBElfZENE UG/L <2 <1 <1 
XYLENES (TOTAL) UG/L <2 <1 <1 
STYRENE UG/L <2 <1 <1 
BROMOFORM UG/L <10 <5 <5 
1,1,2,2-TETRACBLOROETBANE UG/L <2 <1 <1 

SURROGATES 
1,2-DICBLOROETHANE-D4 % 100 115 103 
TOLUENE-DB % 106 104 105 
BFB % 102 103 99 

TR COMPOUND DETECTED AT AN UNQUANTIFIABLE TRACE LEVEL 
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.,. Method EPA 8240 (GC/MS FOR VOLATILE ORGANICS) 
Client HARGIS & ASSOCIATES,INC. ATI I.D.: 107258 

. .., Project # 850.2 
Project Name: HAC-TORRANCE 

------------------------------------------------------------------------------------------------
Sample Parameters Units Results 

------------------------------------------------------------------------------------------------
5 FREON 113 UG/L l6*P 

6 NONE DETECTED N/A N/A 

NONE DETECTED N/A N/A 
A STANDARD WAS USED TO QUANTITATE THIS VALUE. 



AAnolyticaiTechnologies,lnc. 

GAS CHROMATOGRAPHY/MASS SPECTROSCOPY RESULTS 

... 

Test 
Client 
Project # 

EPA 8240 (GC/MS FOR VOLATILE ORGANICS) 
HARGIS & ASSOCIATES,INC. 
850.2 

Project Name: HAC-TORRANCE 

Page 25 

ATI I.D. 107258 

------------------------------------------------------------------------------------------------

.... 

.... 

... 

.. 

Sample Client ID 
# 

8 TB-2 

Parameter 

CHLOROMETHANE 
VINYL CHLORIDE 
BROMOMETHANE 
CHLOROETHANE 
ACETONE 
1,1-DICHLOROETBENE 
METHYLENE CHLORIDE 
CARBON DISULFIDE 
TRANS-1,2-DICBLOROETHENE 
VINYL ACETATE 
1,1-DICBLOROETHANE 
CIS-1,2-DICBLOROETBENE 
CHLOROFORM 
2-BUTANONE (MEK) 
1,1,1-TRICBLOROETHANE 
CARBON TETRACHLORIDE 
1,2-DICBLOROETHANE 
BENZENE 
TRICBLOROETBENE 
1,2-DICBLOROPROPANE 
BROMODICBLOROMETBANE 
4-METBYL-2-PENTANONE (MIBK) 
CIS-1,3-DICBLOROPROPENE 

.,., TOLUENE 
TRANS-1,3-DICBLOROPROPENE 
2-BEXANONE (MBK) 
1,1,2-TRICBLOROETBANE 
TETRACBLOROETBENE 
DIBROMOCBLOROMETBANE 
CBLOROBENZENE 
ETBYLBENZENE 
XYLENES (TOTAL) 
STYRENE 
BROMOFORM 
1,1,2,2-TETRACBLOROETHANE 

SURROGATES 
1,2-DICBLOROETHANE-04 

""' TOLUENE-OS 
BFB 

Matrix 

WATER 

Units 

UG/L 
UG/L 
UG/L 
UG/L 
UG/L 
UG/L 
UG/L 
UG/L 
UG/L 
UG/L 
UG/L 
UG/L 
UG/L 
UG/L 
UG/L 
UG/L 
UG/L 
UG/L 
UG/L 
UG/L 
UG/L 
UG/L 
UG/L 
UG/L 
UG/L 
UG/L 
UG/L 
UG/L 
UG/L 
UG/L 
UG/L 
UG/L 
UG/L 
UG/L 
UG/L 

% 
% 
% 

8 

<10 
<1 
<10 
<1 
<20 
<1 
<5 
<1 
<1 
<10 
<1 
<1 
<1 
<20 
<1 
<1 
<1 
<1 
<1 
<1 
<1 
<10 
<1 
<2 
<1 
<10 
<1 
<1 
<1 
<1 
<1 
<1 
<1 
<5 
<1 

97 
101 
98 

Date 
sampled 

Date Date 
Extracted Analyzed 

Oil. 
Factor 

15-JUL-91 H/A 24-JUL-91 1. 00 
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Method EPA 8240 (GC/MS FOR VOLATILE ORGANICS) 
Client HARGIS & ASSOCIATES,INC. ATI I.D.: 107258 
Project # 850.2 
Project Name: HAC-TORRANCE 

------------------------------------------------------------------------------------------------
Sample Parameters Units Results 

------------------------------------------------------------------------------------------------
8 NONE DETECTED N/A N/A 



A AnolyticoiTechnologies,l nc. 

GAS CHROMATOGRAPHY/MASS SPECTROSCOPY - QUALITY CONTROL 

Test 
Blank I.D. 

REAGENT BLANK 

EPA 8240 (GC/MS FOR VOLATILE ORGANICS) 
13658 

~ Client HARGIS & ASSOCIATES,INC. 
Project I 850.2 ,.., 
Project Name: HAC-TORRANCE 

Parameters Units 

;.~ 
CHLOROMETHANE UG/L 
VINYL CHLORIDE UG/L 

.... BROMOMETHANE UG/L 

CHLOROETHANE UG/L 
·'!> ACETONE UG/L 

1,1-DICHLOROETBENE UG/L 

""' METHYLENE CHLORIDE UG/L 

CARBON DISULFIDE UG/L 
TRAHS-1,2-DICHLOROETHENE UG/L 
VINYL ACETATE UG/L 
1,1-DICHLOROETHANE UG/L 
CIS-1,2-DICHLOROETHENE UG/L 
CHLOROFORM UG/L 

·"" 2-BUTAHONE (MEK) UG/L 
1,1,1-TRICHLOROETHANE UG/L 

.,. CARBON TETRACHLORIDE UG/L 
1,2-DICHLOROETHANE UG/L 

""" BENZENE UG/L 
TRICHLOROBTBENE UG/L 
1,2-DICHLOROPROPANE UG/L 
BROMODICHLOROMETHANE UG/L ., 
4-METHYL-2-PEHTANONE (MIBK) UG/L 
CIS-1,3-DICHLOROPROPENE UG/L 
TOLUENE UG/L 
TRAHS-1,3-DICHLOROPROPENE UG/L 
2-HEXANONE ( MBK) UG/L 
1,1,2-TRICHLOROETHANE UG/L 
TETRACHLOROETBENE UG/L 
DIBROMOCHLOROMETHANE UG/L 
CHLOROBENZENE UG/L 
ETHYLBENZENE UG/L 
XYLENES (TOTAL) UG/L 

.... STYRENE UG/L 
BROMOFORM UG/L 
1,1,2,2-TETRACHLOROETHANE UG/L 

SURROGATES 

'"' 
1,2-DICHLOROETHANE-D4 ' TOLUENE-DB ' 

""' 
BFB ' 
TR COMPOUND DETECTED AT AN UNQUANTIFIABLE TRACE LEVEL 

ATI I.D. 
Date Extracted: 
Date Analyzed 
Dil. Factor 

Results 

<10 
<1 
<10 
<1 
<20 
<1 
<STR 
<1 
<1 
<10 
<1 
<1 
<1 
<20 
<1 
<1 
<1 
<1 
<1 
<1 
<1 
<10 
<1 
<2 
<1 
<10 
<1 
<1 
<1 
<1 
<1 
<1 
<1 
<5 
<1 

105 
101 
101 

Page 2i 
107258 
N/A 
24-JUL-91 
1.00 



A AnolyticaiTechnologies,l n::. 

GAS CHROMATOGRAPHY/MASS SPECTROSCOPY - QUALITY CONTROL 

REAGENT B.LAHK 
ADDITIONAL COMPOUNDS (SEMI-QUANTITATED) 

Test 
·• Blank I.D. 

EPA 8240 (GC/MS FOR VOLATILE ORGANICS) 
13658 

Client HARGIS & ASSOCIATES,IHC. 
Project I 850.2 
Project Name: HAC-TORRANCE 

Parameters Units 

HONE DETECTED H/A 

ATI I.D. 

Results 

H/A 

Page 28 

107258 
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GAS CHROMATOGRAPHY/MASS SPECTROSCOPY - QUALITY CONTROL 

MSMSD 

~ Test 
MSMSD # 

4 Client 

EPA 8240 (GC/MS FOR VOLATILE ORGANICS) 
18960 
HARGIS & ASSOCIATES,IHC. 

& Project # 850.2 
Project Haae: HAC-TORRANCE 

Paraaeters Units 

1,1-DICBLOROETHENE UG/L 

""' BENZENE UG/L 
TRICBLOROETHEHE UG/L 

'~ TOLUENE UG/L 
CHLOROBEHZEHE UG/L 

Sample 
Result 

<1 
<1 
2 
<2 
<1 

Cone 
Spike 

40 
50 
45 
50 
so 

Spiked 
Saaple 

29 
47 
44 
52 
55 

Page 29 
ATI I.D. 107258 
Date Extracted: H/A 
Date Analyzed 24-JUL-91 
Sample Matrix WATER 
REF I.D. 107258-07 

% 
Rae 

Dup 
Spike 

Dup RPD 
% Rec 

72 30 75 3 
94 47 94 0 
93 43 91 2 

104 52 104 0 
110 56 112 2 

% Recovery = (Spike Sample Result - Sample Result)*100/Spike Concentration 

RPD (Relative % Difference) = (Spiked Saaple Result - Duplicate Spike Result)*100/Average Result 



A AnolyticaiTechnologies,lnc. 

GAS CHROMATOGRAPHY/MASS SPECTROSCOPY - QUALITY CONTROL 

BLANK SPIKE 
?age 3C 

Test EPA 8240 (GC/MS FOR VOLATILE ORGANICS) 
#: 15354 Blank Spike 

Client 
Project # 
Project Name 

HARGIS & ASSOCIATES,IHC. 
850.2 
HAC-TORRANCE 

Parameters Units 

1,1-DICHLOROETHEHE UG/L 
BENZENE UG/L 
TRICHLOROETHENE UG/L 
TOLUENE UG/L 
CHLOROBEHZEHE UG/L 

Blank 
Result 

<1 
<l 
<1 
<2 
<1 

ATI I.D. 107258 
Date Extracted: H/A 
Date Analyzed 24-JUL-91 
Sample Matrix : WATER 

Spiked 
Sample 

Spike 
Cone. 

27 40 
43 50 
38 45 
48 50 
52 50 

% Recovery = (Spike Sample Result - Sample Result)*100/Spike Concentration 
RPD (Relative % Difference) = (Spiked Sample -· Blank Result)*100/Average Result 

~ 

Rec 

6.3 
E:6 
84 
96 
104 
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Test EPA 8270 (GC/MS FOR SEMIVOLATILE ORGANICS) 
Client HARGIS & ASSOCIATES,INC. ATI I.D. 107258 

~ Project # 850.2 

.... 

-
·t1< 

-

.,..; 

~ 

... 
-~ 

Project Name: HAC-TORRANCE 

-------------------------------------------------------------------------------------------------
Sample Client ID 

# 
Matrix Date 

Sampled 
Date Date 
Extracted Analyzed 

Dil. 
Factor 

--------------------------~---------------------------------------------------------------------
5 
6 
7 

MW1 
MW-3 
MW-300 

WATER 
WATER 
WATER 

15-JUL-91 
15-JUL-91 
15-JUL-91 

18-JUL-9~ 01-AUG-91 
18-JUL-91 01-AUG-91 
18-JUL-91 01-AUG-91 

1.00 
1.00 
1.00 

---------------------------------------------------------------------------------------------·---
Parameter Units 5 6 7 

--------------------------------------------------------------------------------------··---------
N-NITROSODIMETBYLAMINE UG/L <10 <10 <10 

PHENOL UG/L <10 <10 <10 

ANILINE UG/L <10 <10 <10 
BIS(2-CBLOROETBYL)ETBER UG/L <10 <10 <10 
2-CBLOROPBENOL UG/L <10 <10 <10 
1,3-DICXLOROBENZENE UG/L <10 <10 <10 
1,4-DICBLOROBENZENE UG/L <10 <10 <10 
BENZYL ALCOHOL UG/L <10 <10 <10 
1,2-DICBLOROBENZEHE UG/L <10 <10 <10 

2 -METBYLPBENOL UG/L <10 <10 <10 
BIS(2-CBLOROISOPROPYL)ETBER UG/L <10 <10 <10 
4 -METBYLPBENOL UG/L <10 <10 <10 
N-NITROSO-DI-N-PROPYLAMINE UG/L <10 <10 <10 
HEXACHLOROETHANE UG/L <10 <10 <10 
NITROBENZENE UG/L <10 <10 <10 
ISOPBORONE UG/L <10 <10 <10 
2-NITROPBENOL UG/L <10 <10 <10 
2,4-DIMETBYLPBENOL UG/L <10 <10 <10 
BENZOIC ACID UG/L <50 <50 <50 
BIS(2-CBLOROETBOXY)METHANE UG/L <10 <10 <10 
2,4-DICBLOROPBEHOL UG/L <10 <10 <10 
1,2,4-TRICBLOROBEHZENE UG/L <10 <10 <10 
NAPHTHALENE UG/L <10 <10 <10 
4-CBLOROANILINE UG/L <10 <10 <10 
HEXACBLOROBUTADIENE UG/L <10 <10 <10 
4-CBLOR0-3-METBYLPBENOL UG/L <10 <10 <10 
2 -METBYLNAPBTBALEHE UG/L <10 <10 <10 
HEXACBLOROCYCLOPEHTADIENE UG/L <10 <10 <10 
2,4,6-TRICBLOROPBENOL UG/L <10 <10 <10 
2,4,5-TRICBLOROPBENOL UG/L <50 <50 <50 
2-CBLORONAPBTHALENE UG/L <10 <10 <10 
2-NITROAHILINE UG/L <50 <50 <50 
DIMETBYLPBTBALATE UG/L <10 <10 <10 
ACENAPBTBYLENE UG/L <10 <10 <10 
2,6-DIHITROTOLUENE UG/L <10 <10 <10 
3-NITROANILINE UG/L <50 <50 <50 
ACENAPBTBENE UG/L <10 <10 <10 
2,4-DINITROPBENOL UG/L <50 <50 <50 
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Test EPA 8270 (GC/MS FOR SEMIVOLATILE ORGANICS) 
Client HARGIS & ASSOCIATES,INC. ATI I.D. 107258 

Project # 850.2 
Project Name: HAC-TORRANCE 

~ ------------------------------------------------------------------------------------------------

-
'-
... 

,.., 

N<f~ 

,-

'"' 
,. 
~-

,, 

,..,. 

Sample Client ID 
# 

5 
6 
7 

MW1 
MW-3 
MW-300 

Matrix 

WATER 
WATER 
WA'l.'ER 

Date 
Sampled 

15-JUL-91 
15-JUL-91 
15-JUL-91 

Date Date 
Extracted Analyzed 

Oil. 
Factor 

18-JUL-91 01-AUG-91 1.00 
18-JUL-91 01-AUG-91 1.00 
18-JUL-91 01-AUG-91 1.00 

------------------------------------------------------------~------------------------------------
Parameter Units 5 6 7 

------------------------------------------------------------------------------------------------
4-NITROPHENOL UG/L <50 <50 <50 

DIBENZOFURAN UG/L <10 <10 <10 

2,4-DINITROTOLUENE UG/L <10 <10 <10 

DIETHYLPHTBALATE UG/L <10 <10 <10 

4-CHLOROPHENYL-PHENYLETHER UG/L <10 <10 <10 

FLUORENE UG/L <10 <10 <10 

4-NITROANILINE UG/L <50 <SO <SO 

2-METHYL-4,6-DINITROPHENOL UG/L <50 <SO <50 

t~-NITROSODIPHENYLAMINE UG/L <10 <10 <10 

4-BROMOPHENYL-PHENYLETHER UG/L <10 <10 <10 

HEXACHLOROBENZENE UG/L <10 <10 <10 

PENTACHLOROPHENOL UG/L <50 <50 <50 

PHENANTHRENE UG/L <10 <10 <10 

ANTHRACENE UG/L <10 <10 <10 

DI-N-BUTYLPHTHALATE UG/L <10 <10 <10 
FLUORANTHENE UG/L <10 <10 <10 

PYRENE UG/L <10 <10 <10 

BUTYLBENZYLPBTHALATE UG/L <10 <10 <10 

3,3'-DICBLOROBENZIDINE UG/L <20 <20 <20 

BENZO(a)ANTHRACENE UG/L <10 <10 <10 
CBRYSENE UG/L <10 <10 <10 

BIS(2-ETHYLHEXYL)PHTHALATE UG/L <10 <10 <10 
DI-N-OCTYLPHTHALATE UG/L <10 <10 <10 
BENZO(b)FLUORANTBENE UG/L <10 <10 <10 
BENZO(k)FLUORANTBENE UG/L <10 <10 <10 
BENZO(a)PYRENE UG/L <10 <10 <10 
INDEN0(1,2,3-cd)PYRENE UG/L <10 <10 <10 
DIBENZ(a,h)AHTHRACENE UG/L <10 <10 <10 
BENZO(g,h,i)PERYLENE UG/L <10 <10 <10 

SURROGATES 
NITROBENZENE-OS % 44 3S*T so 
2-FLUOROBIPHENYL % 72 44 84 
TERPHENYL-014 % 108 72 120 
PHENOL-06 % 54 25 62 
2-FLUOROPHENOL % 92 46 94 
2,4,6-TRIBROMOPHENOL % 85 87 93 

*T SURROGATE RECOVERY IS OUTSIDE QC CONTROL LIMITS. NO CORRECTIVE ACTION INDICATED BY METHOD. 
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~ Method EPA 8270 (GC/MS FOR SEMIVOLATILE ORGANICS) 
Client HARGIS & ASSOCIATES,INC. ATI I.D.: 107258 

• Project # 850.2 
Project Name: HAC-TORRANCE 

------------------------------------------------------------------------------------------------
Sample Parameters 

5 NONE DETECTED 

6 NONE DETECTED 

i NONE DETECTED 

Units 

N/A 

N/A 

N/A 

Results 

N/A 

N/A 

N/A 



2h AnalyticaiTechnologies,lnc. 

GAS CHROMATOGRAPHY/MASS SPECTROSCOPY - QUALITY CONTROL 

REAGENT BLANK 

,,,. Test 
Blank I.D. 

EPA 8270 (GC/MS FOR SEMIVOLATILE ORGANICS) 
13869 

Client HARGIS & ASSOCIATES,INC. 
Project # 850.2 
Project Name: HAC-TORRANCE 

Parameters Units 

N-NITROSODIMETHYLAMINE UG/L 
PHENOL UG/L 

"" ANILINE UG/L 
BIS(2-CHLOROETHYL)ETHER UG/L 
2-CHLOROPHENOL UG/L 
1,3-DICHLOROBENZENE UG/L 

_, 
1,4-DICHLOROBENZENE UG/L 
BENZYL ALCOHOL UG/L 
1,2-DICHLOROBENZENE UG/L 
2 -METHYLPHENOL UG/L - UG/L BIS(2-CBLOROISOPROPYL)ETHER 
4 -METHYLPHENOL UG/L 
N-NITROSO-DI-N-PROPYLAMINE UG/L 

"" HEXACHLOROETHANE UG/L 
NITROBENZENE UG/L 

""" ISOPHORONE UG/L 
2-NITROPHENOL UG/L ,. 2,4-DIMETHYLPHENOL UG/L 
BENZOIC ACID UG/L 
BIS(2-CBLOROETBO%Y)METHANE UG/L 
2,4-DICBLOROPHENOL UG/L 
1,2,4-TRICHLOROBENZENE UG/L 
NAPHTHlU.ENE UG/L 
4-CHLOROAHILINE UG/L 

.... HEXACHLOROBUTADIEHE UG/L 
4-CHLOR0-3-METHYLPHENOL UG/L 
2 -METHYLNAPH'rHALEHE UG/L 
HEXACHLOROCYCLOPENTADIENE UG/L 
2,4,6-TRICHLOROPHENOL UG/L 
2,4,5-TRICHLOROPHENOL UG/L 
2-CBLORONAPHTHALENE UG/L 
2-NITROAHILINE UG/L .... DIMETHYLPHTHALATE UG/L 
ACENAPHTHYLENE UG/L 
2,6-DIHITROTOLUENE UG/L 
3-HITROAHILINE UG/L 
ACEHAPHTHENE UG/L 
2,4-DIHITROPHENOL UG/L 
4-HITROPHEHOL UG/L 

,_, DIBENZOFURAH UG/L 
2,4-DIHITROTOLUENE UG/L 

-~ DIETHYLPHTHALATE UG/L 
4-CHLOROPHENYL-PHENYLETHER UG/L ,,.. FLUORENE UG/L 
4-HITROAHILINE UG/L 

·- 2-METHYL-4,6-DIHITROPHENOL UG/L 

ATI I.D, 
Date Extracted: 
Data Analyzed 
Oil. Factor 

Results 

<10 
<10 
<10 
<10 
<10 
<10 
<10 
<10 
<10 
<10 
<10 
<10 
<.10 
<10 
<10 
<10 
<10 
<10 
<50 
<10 
<10 
<10 
<10 
<10 
<10 
<10 
<10 
<10 
<10 
<50 
<10 
<50 
<10 
<10 
<10 
<50 
<10 
<50 
<50 
<10 
<10 
<10 
<10 
<10 
<50 
<50 

Page 34 
107258 
18-JUL-91 
01-AUG-91 
l.OO 



A AnalyticoiTechnologies,l nc. 

GAS CHROMATOGRAPHY/MASS SPECTROSCOPY - QUALITY CONTROL 

·rest 
Bl.ao.nk I.D. 

REAGENT BLANK 

EPA 8270 (GC/MS FOR SEMIVOLATILE ORGANICS) 
13869 

~ Client HARGIS & ASSOCIATES,IHC. 
Project # 850.2 

"" P:c-oject Name: HAC-TORRANCE 

,,.. Parameters Units 

N-NITROSODIPBEHYLAMINE UG/L 
4-BROMOPBENYL-PHEHYLETHER UG/L 

"" HEXACHLOROBEHZENE UG/L 
PENTACHLOROPHENOL UG/L 

'"" PHENANTHRENE UG/L 
ANTHRACENE UG/L 
DI-N-BUTYLPHTHALATE UG/L 
FLUORANTREHE UG/L 

... PYREHE UG/L 
BUTYLBEHZYLPBTHALATE UG/L 

""" 3,3'-DICHLOROBEH~IDINE UG/L 
BEHZO(a)AHTHRACENE UG/L 
CHRYSEHE UG/L 

"" 
BIS(2-ETHYLHEXYL)PHTHALATE UG/L 
DI-N-OCTYLPHTHALATE UG/L 

'"' 
BEHZO(b)FLUORANTHEHE UG/L 
BEHZO(k)FLUORANTBEHE UG/L 

·.;Oill BEHZO(a)PYRENE UG/L 
INDEHO(l,2,3-cd)PYRENE UG/L 

" DIBEHZ(a,h)AHTHRACENE UG/L 
BENZO(g,h,i)PERYLEHE UG/L 

SURROGATES 
NITROBEHZEHE-DS % 

2-FLUOROBIPHEHYL % 
'"" TERPHEHYL-014 % 

PHEHOL-D6 % 
2-FLUOROPBENOL % 
2,4,6-TRIBROMOPHEHOL % 

Page 35 
ATI I.D. 107258 
Date Extracted: 18-JUL-91 
Date Analyzed 01-AUG-91 
Dil. Factor 1.00 

Results 

<10 
<10 
<10 
<50 
<10 
<10 
<10 
<10 
<10 
<10 
<20 
<10 
<10 
<10 
<10 
<10 
<10 
<10 
<10 
<10 
<10 

54 
80 
106 
66 
95 
7l 



AAnalyticoiTechnologies,lnc. 

GAS CHROMATOGRAPHY/MASS SPECTROSCOPY - QUALITY CONTROL 

REAGENT BLANK 
ADDITIONAL COMPOUNDS (S~~I-QUANTITATED) 

Test 
~ Blank I .D. 

EPA 8270 (GC/MS FOR SEMIVOLATILE ORGANICS) 
13869 

,.,.. Client HARGIS & ASSOCIATES, INC. 
Project # 850.2 
Project Name: HAC-TORRANCE 

Parameters Units 

NONE DETECTED N/A 

ATI I.D. 

Results 

N/A 

Page 36 

107258 



A AnolyticoiTechnologies,lnc. 

GAS CHROMATOGRAPHY/MASS SPECTROSCOPY - QUALITY CONTROL 

MSMSD 

""' Test 
MSMSD # 

~ Client 

EPA 8270 (GC/MS FOR SEMIVOLATILE ORGANICS) 
19519 
HARGIS & ASSOCIATES,INC. 

..,. Project # 850.2 
Project Name: HAC-TORRANCE 

Parameters Units 

PHENOL UG/L 
... 2-CHLOROPHENOL UG/L 

1,4-DICHLOROBENZENE UG/L 

- N-NITROSO-DI-N-PROPYLAMINE UG/L 
1,2,4-TRICBLOROBENZENE UG/L 

~ ... 4-CBLOR0-3-METHYLPHENOL UG/L 
ACEHAPHTBENE UG/L 

"" 4-NITROPHENOL UG/L 
2,4-DINITROTOLUENE UG/L 

"""" P~ACBLOROPHENOL UG/L 
PYRENE UG/L 

""' 

Sample 
Result 

<10 
<10 
<10 
<10 
<10 
<10 
<10 
<50 
<10 
<50 
<10 

Cone 
Spike 

200 
200 
100 
100 
100 
100 
100 
400 
100 
400 
100 

Spiked 
Sample 

150 
160 
68 
45 
79 
160 
72 
620 
60 
460 
89 

Page 37 
ATI I.D. 107258 
Date Extracted: 18-JUL-91 
Date Analyzed 01-AUG-91 
Sample Matrix WATER 
REF I . D . REAGENT WATER 

% 
Rec 

75 
80 
68 
45 
79 
80 
72 
155 
60 
115 
89 

Dup 
Spike 

150 
150 
7l 
39 
80 
140 
78 
590 
60 
460 
100 

Dup RP!:> 
% Rec: 

75 0 
75 6 
71 4 
39*F 14 
80 1 
70 13 
78 8 
148 5 
60 0 
115 c 
100 12 

% Recovery = (Spike Sample Result - Sample Result)*100/Spike Concentration 
RPD (Relative % Difference) = (Spiked Sample Result - Duplicate Spike Result)*100/Average Result 

*F RESULT OUTSIDE OF ATI'S QUALITY CONTROL LIMITS 
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PRi)jEEifiAN~ER ______________ ---rAXNo_----· -- ... -

I r I --
OA MANAGER fl!alt J;-~•AL fAX No. 
SAMPLER (SIGN~~?E/; ----------SAiR.~R(PRtNJE.DyJ --1 --

;J, ti!...A---yLVU-~-~1 ;1;;; 14 e,_ c; /!__(,~ .1 !_A-;:.:1 
-

-w---

SAMPLE MATRIX V.o\JIOI\I 
COllFCTfON _ _ - -LAB SAMPLE - ----· I • ... :1. ~ 

I 

f 
.... 
fT• 

L . 
·~ 

~ 

~ 

I 
Pnt:SUI 

ID I 10 ~ r ~ r~~f ljl¥1~ 
I 

Ill ... ., 
MJu..;~~ .... I:U.iiltOtl' 

fl) 

,, 
--- --- --t 

-. -· - - -~"*--+ 

--.- -- --1-----~ ____ .. _._ ___ _ 
--------- ----t-~--

-·-1-+-·-------· -
t'f)W~ i.. (::Cr!I&Ji\' ~---------.-----------

I • I I I J--t-f.-J--1- ---·- t-1---t---·-·-·-·. 

I I I I -t-f-f-1--1-f-+--1-+--f-t-~-.~~-HII _____ _ 

---·--
IN~~"~~ ~ 

--f-1-+--J-f-· f--1-t---1 J.~.(..C' ;~L I 1---------f +---~- -·-·-~-~ I I I 1--1-+---1-t---l-+-f- -+---+-+-1-1-+- I I t • 
ttt•J ·l_.ffit{-~ 

I I I I • 1-+-l-1-l-ll~LuDnTuJlt.rnttttrttttt::v_~-~ 
f I 1-1---1-1-1-1--f -f-1--1- -1-1-1- 1--- 1-+-t-1-1--f----f-f-I- f--f--f-i--t---t--t -1-+-I • I 1--·----1-------t-~·-•---·---·-·-·· 

-t-+-f ----I I I +-+-·- -+4j33= ~~:. ___ =-- -:~,= ~ -~=H:- =tn:J L ___ tJ_ Toter number of Coftt•lnere per --••r•••: 
Tot•• No. of Contafn•n: ~ I Reinquls.rted bJ: r Date I Received by: -a u .. te I NSHftiCfiONS 

s..:pment Method ijf't~·u ~_l.i~{t 

RPiinqui~hed by 

Company 

_ 1 filt out furrn r.omp~lnly flat:Ppt ~~~ ~h"•'"d ;ur.a~ Sflnd U!!StlltS. ln. ~~~~!~ ___ (f:th ""'" only)_ si"n moly ...... , vrtil~d fur t:ompk>lr.,..ss. 
lomr. ;;> f:o•nt•lr•t> ill haftpnillt pf'n '>faw flnr. line throuqh olfm!l. ;nitial ~nd dale conut:lton 

3 lnffir.ale numbr.r of senor!~ cm'Otainers in aftafysis requesr 
sp~tee; ind~l!le choicr. wil" ,..- Of 11 

4. Nolr. 3Jlltlicable ,.,os.ervafivr.s !'lprci;tl ioshuchnn~. 
ancl deviations hom tyttif.:al onvironmcnlal samplos. 

5 Consult JnojP.Ct OA dO{;unleol~ lor !lJlf'tilic insft~tctions. ~~~~--~-~~-~~--------
Sa-cnp'- Receipt: 
U No. ot eont•l~ters correcl 
r .1 cmelody ,.,.,,. tM:t•• 

r J ••ulv.d good t011dllinn/c:oftf 
[] conronnt to COC ~wnent 

U Ut~ W CAM"IIIlll ••· IJt 
lUCSON • .liZ 857 It cao~) eal 7100 

7221 S 0011150" .. D. ••· ••' 0 MfSA, 1u as.re:r ''''' ln-oaaa \ 1 I" I\"?,. ...... ~ ()f.f .... \ u U>l' AVflllfD~ Dl \A 1'1 ATA "•· :llat 
•• .IOll"n~ t20:117Iattl •u·•••s 1 ft;1Sii oc ,1\f't-el\) \A' Itt W SIPUlYfOA at'ID. lte. :rSt 
•-lltiHIU lA. 8t AC". C-11 tDJali 
(? Ul 37J! 7tt2 

[J •••• "· ltutte.lltltr: at.,n •• E 
IIUII.I\ .. 11. f:A tue• (I II) ~· J ' ''' 

Send invo•rc lo I a Jofl;,. C.A 
Bu'l;ines~ Ollice AUn. K•m Sh•rek 

ORIGINAl: l ABORAl OnY YELLOW: QA MANAGER PINK: fiELD/TASJC IIANAfllll=~ 

-n 
[•I 



t a l, I i l ,~~AI~~nf·Cl .. ~Torv •Rernfo •A~ t .. tLYf•~ RifO•IESJ -=pAr • DATa ~ws/'J t.AoEL•o,_LJ 

PROJECT NAM~ I PROJECT No./TASK No. 

HA-C r;~~ 
SAMPLE 

CONTAINERS 
ANALYSES 

REQUESTED 

ESTIMATED 
CONCENTRATION 

RANGE fppb) 
FORVOAS 

SPECIAL 
HANDLING 

LABORATORY 
INFORMATION 

PROJECT MANAGER h I , FAX No. 

OA MANAGER ;r~;r{ k ~.-1.1..- FAX No. 

s;,7j~""£N;rfvw~ ~q ;;!~ <~ ~ 
I SAMPLE MATRIX PRESER- '1> 

LAB 
ID 

SAMPLE 
ID 

COLLECTION VATION ~ 

I ~ 
Ql 

.§ 
~ 

.! ., 
0 

Total number of Container• per analyala: 

Relinquished by: Dale I Received by: 

Relinquished by 

Company 

~ ,. 
- ~c; :e : :; -::; ... ~· t--

• .. I :riO ~~~ j ;1: 

vi If \II VI\/ 

~I 1&. \flvlv 

vi 1 i vi u" 
vi It v lvlv: 

Date INSTRUCTIONS 

1. Fill out form completely except for shaded areas 
(lab use only); sign only after verified for completeness. 

Time 2. Complete in ballpoint pen. Draw one line through errors, 
initial and date correction. 

3. Indicate number of sample containers in analysis request 
space; indicate choice with j or x. 

4. Note applicable preservatives. special instructions, 
and deviations from typical environmental samples. 

5. Consult project QA documents for specific instructions. 

Sample Receipt: 
0 No. of container• correct 0 received good condition/cold 

0 cuatody seals secure 0 conforms to COC document 

go-C) { 2..,c 

_£ 

\@;~ 
REMARKS 

I 

lfilvt-
~4""UV~LA 

mw~ z. ~M&,~Y 
-rf*\ ~~ ~ 1\ ( 

J.~\~Jkj 

ftl"J-1 ffl\V-~ 
7 

'+ 1\JW - Y._ Nr.il 

~\1\~"E 0~ 0~~, 

.a 
Total No. of Contalnera: "1 

Shipment ""thod lllitv {) 1!~14',1 
Send Results to: 4i$ ~ ) 
0 3315 N. CAMPBELL No. 121 

TUCSON, AZ 151U 11021 111-7300 

0 2222 S. DOIISON AD. llo. 401 
MESA, AZ 15202 11021 345·0111 

V l'!'ArT wt'iOL-1 ..._\ 
:!U3 AVENIDA DE\.'}. PLAYA No. 101 
LA JOLLA/I G~ 12137 IIIII 454·0165 

J /li!IS/i ao1J'Tto#..\ tiJ' 111 N. SEPULVEDA 'eLVD. No. :no 
MANHATTAN IIEACH, CA 10216 
12131 372·7112 

0 1t 1t W. IIUAIIANK Ill YD. No. E 
BURIIANK, CA. 11506 IIIII !163·4511 

Send invoice to La Jolla. CA 
Business Office Attn: Kim Sturek 

ORIGINAL: LABORATORY YELLOW: OA MANAGER PINK: FIELD/TASK MANAGER 



. - . - . .. . "' • • • - - - . - - - - - - - . - - - - - - UAJIPL - .,.,..u.,.___. ur~ 

PROJECT NAM~ PROJECT No./TASK No. SAMPLE ANALYSES 
ESTIMATED SPECIAL LABORATORY 

'AC f2,z,~ 
CONCENTRATION 

Rrv CONTAINERS REQUESTED RANGE (ppb) HANDLING INFORMATION 
FORVOAS 

PROJECT MANAGER #1cvit. w~ FAX No. 
~ ~ ~ 

~ 

~ N 
~~ OA MANAGER 'AX No. ~ ~ ~ ~ SAMPLE~ SAMPLER (PRINTED) 

~ 
~ 

!(/, 
~ 
~ ~ ~ i !..ltrfa e~ Ra. y k c, #ltiQ" J 'i ~ ... 

·' ~ "' ~ ~ I~ ~ ~ ~ ~ \otiP SAMPLE MATRIX PRESER- 1\. I~ ... ~ ~ COLLECTION VATION ~ ~~ ~ ~ ~ i ~ LAB SAMPLE ~ ~ ~ 
I • t: 1: ~ ~ ~ L. ~ ·~ ~ ID ID Q) G) - .. ~ : ~ ,., % 0 

~ ~ 
.... 

~ 
~~ lb 

- E 0 ~!!!! - o o en • 

!~ ~ ~ t 
.._;: 

C'U ·- Cl) 0. ~ • ~ Z • N V 

~ 
a REMARKS 0 I- ~·:.. % z :r: -

""' 
"o \\ 

0$" MW.L (),l/1>/1. J~:~() v v '1/ ~ v /l(uf~ 

!J 'u I II v V' 1/ l v s~ As ~ 
It ll II v v 12. v tAl.~ ~' ,, It I( y v 

" 11. v N _/d Ale.--/ 
-- -

II II II v v IV li v (e.~ j4, T,; 
'\ (f. I( II ~ ~ v 11 v ~ 

g ' • 

.... L I 
~ 

Tot•l number of Contelner• per •nely•t•: Totel No. of Contelner•: ~ ( z 1:1" 

Relinquished by: Dale Received by: Date INSTRUCTIONS Shipment Method: ~N~ .t:J:L,fV 
-, f4V 

' • /J 1. Fill out form completely except for shaded areas Send Results to: 

rJc~, 
(lab use only): sign only alter verified lor completeness. 

V?11 
Time 2. Complete in ballpoint pen. Draw one line through errors, 

0 3315 N. CAMPBELL flo. 121 
TUCSON, AZ 1571t 11021 111·7300 

initial and date correction. 
2222 S. DOBSON AD. flo. 401 

Company UTJ Company 3. Indicate number ol sample containers in analysis request 0 MESA, AZ 15202 11021 345·0111 
space: indicate choice with j or x. 't5 IY)/fT!" W r ~ ~ t.-n0 

Relinquisht;d by ' Date 

'Of'~ ~ 
~: Note applicable p•ese.,aliveo. spedol lnslmcliono, 

2223 AVENIDA DE LA PLAYA No. lee 

and deviations from typical environmental samples. LA ~~A~~~;.Te:~UI 454-0115 

15. fo. Consult project OA documents for specific instructions . 
~I~ N. EP L EDA IILVD. flo. 210 ....------. 

./ MANHATTAN BEACH. CA t0211 

Time IJ:r! ~t>t' Ttml 
12131 372·7992 

Semple Receipt: 0 1111 W. BURBANK IILVO. llo. E 

f[<t 0 No. of contalneJa correct 0 received good condition/cold BURBANK, CA. 91501 II Ill 513-4511 

Company Laboratory I ~ cu•tody seals secure 0 conforms to COC document 
Send invoice to La Jolla. CA -v Business Office Attn Kim Sturek 

ORIGINAL: LABORATORY YELLOW: QA MANAGER PINK: FIELD(TASK MANAGER 



- - - - - - - - - - - - - - - - - -

PROJECT NAME /(AC 
Tvrl'~ 

PROJECT No./TASK No. SAMPLE ANALYSES 
ESTIMATED 

SPECIAL LABORATORY CONCENTRATION 

CONTAINERS REQUESTED RANGE (ppb) HANDLING INFORMATION 
FORVOAS 

PROJECT MANAGER m fl lf/d~~ FAX No. 

l 
~ ·~ ) I~ ~ 

OA MANAGER Z.d 'AX No. 

~~ ~~ ~ 
~ ~ "J 

SAMPLER (S~NATURE) SAMPLER (PRINTED) 

~ I~ .~ ~ w~ M-f~ lt~ yf_hH1l(t-t , ~ ~ !) ~ ~ ~ 
~ 

~ I~ 
~ 

/011~ SAMPLE MATRIX PRESER- ~ ~ I\ "" ~ ~ ) ~~ 
~· 
~ ~ ~ I~ 

LAB SAMPLE COLLECTION VATION ~ 

br ~" ~ 
ID 10 I e • '7 ) 1\1 ICM ~ ~ :t ~ 

~ ' ~ 
Cl> Gl .... .. .. ... 0 ~ 

~ ~ - E = c... 0 :z: "' I~ ~ ~ ~ ~ 0 2,.. -- - 0 • 

~ ~ "' ·- "' o.... u z I. .. • I 

~ f~ ~ ~ "!MARKS 0 .... ~·.;:. :z: :z: % -

"' \;\ ~ I~ r-;(, f!W-.3 b7/l>k ~~ ,'(}() v lt v -! v v llf.vfd5: 
,, /, I It It lk' \;' ~ v \1 -~l, A-; ~-
/( ,, II \1 \r 2.. IV v d.~~ -

II /I ,, v v \r 1 " v /U". l<i Ali-
,, /( It v v v ~ IV v c,_ 01/q T~ 

i ~ I{ v v v 1/ II -i?:; v ( I 
It li If.....---

D7 Hw- ?>oc ll!/tr/~ f~."(kJ v \1 \1 rt IV ~ ,, ~ I If v v II t v' v leA t..tM// 
It , ~ v v 2- , v v ~ dfi-'1-11~- .J 

,, (( " IV IV v ·f \1 II' 

I ~ I It v v v ( " v 
I I t ,, v \1 v v v 

0~ Ta-t ()1/trj~ v v \.- l v " . # ~ '" Tot•l number of Cont•lner• per an•lyala: It Total No. of Container•: I~ 

Relinquished by: Date Received by Date INSTRUCTIONS Shipment Method: I-4AfW 1!1 S§.Ur/_ 
1. Fill out form completely except for shaded areas Send Results to: 

~}Jf4o~ 
(lab use only); sign only after verified for completeness. 

Time Time 2 Complete in ballpoint pen. Draw one line through errors. 
0 3315 N. CAMPBELL No. U1 

TUCSON, AZ 85719 1102) 111-7300 
h initial and date correction. y-w 2222 S. DOBSON AD. No. 401 

CPmflany 3 Indicate number of sample containers in analysis reQuest 0 MESA, AZ 85202 11023 345·0111 
II space; indicate choice with j or x. f"f\1'.\-n" w l'i~(....t/' 

Relinquisher1 by Dale ~~~by Jj• J 4. Note applicable preservatives. special instructions, 
)g/2223 AVENIDA D LA PLAYA No. Ill 

LR JOLL~ CA '..3.1'(\j"l) 454·0115 

( ~' and deviations from typical environmental samples. rsl M ~'>'f N i l> 111 . SE ULVEDA BLVD. No. :no 
J '~ I I 5. Consult project OA documents for specific instructions. MANHATTAN BEACH, CA 10216 

lrl~~( ~~ 1 

t,arnpiB Receipt: 
(213) 372-7912 

TimP 0 1111 W. BURBANK BLVD. No. E 
0 No. of cont•lnera correct 0 received good condition/cold BURBANK. CA 11501 (Ill) 513-4511 

Company LaborRtory../ \ "'-="" 0 cuetody seals seci.Ke 0 conforms to COC document 
Send invoice to La Jolla. CA 
Business Office Attn Kim Sturek 

··~--·--

ORIGINAL: LABORATORY YELLOW: QA MANAGER PINK: FIELD/TASK MANAOER 



"' 

th AnalyticaiTechnologies,lnc. Corporate Offices 5550 Morehouse Drive San Diego. CA 92121 (619) 458-9141 

August 16, 1991 

SARGIS & ASSOCIATES,INC. 
2223 AVENIDA DE LA PLAYA, SUITE 300 
LA JOLLA, CA 92037 

Project Name: HAC-TORRANCE 
Project # 850.2 

Attention: MATT WIEDLIN 

Analytical Technologies, Inc. has received the following sample(s): 

Date Received Quantity Matrix 

July 23, 1991 7 WATER 

ATI I.O.: 10739· 

The s&Mple(s) were analyzed with EPA methodology or equivalent methods as specified in ~h( 
enclosed analyt.1.cal schedule. The symbol for "less than" indicates a value below the reportabi-:: 
detection limit. Please see the attached sheet for the sample cross reference table. 

The results of these analyses and the quality control data are enclosed. 

cc: RUSH BOYNTON 
HARGIS & ASSOCIATES 
111 N. SBPUWBDA BLVD. 
MAHBATTAH BEACH, CA 90266 



2h AnolyllcoiTechnologies,l nc. 

.. 
SAMPLE CROSS REFERENCE 

Page .. Client HARGIS & ASSOCIArES,INC. Report Date: August 16, 1991 Project # 850.2 ATI I.D. 107394 Project Name: HAC-TORRANCE 

-~ -----------------------------------------------------------------------------------------------
... 

-

ATI # Client Description Matrix Data Collected 
1 MW-1 WArER 23-JUL-91 2 WB-2 WATER 23-JUL-91 3 MW-200 WATER 23-JUL-91 4 MW-3 WATER 23-JUL-91 5 MW-4 WATER 23-JUL-91 6 MW-2 WATER 23-JUL-91 7 TB-3 WATER 23-JUL-91 

---TOTALS---

Matrix 
# Samples 

WArER 
7 

ATI STANDARD DISPOSAL PRACTICE 

The sampla(s) from this project will be disposed of in twenty-one (21) days from the data oi this report. If an extended storage period is required, please contact our sample control department before the scheduled disposal date. 



-

A AnaiyticaiTechnologies,lnc 

ANALYTICAL SCHEDULE 

Page Client HARGIS & ASSOCIATES,INC. 
Project I 850.2 

ATI I .0.: 1073' Project Name: HAC-TORRANCE 

----------------------------------------------------------------------------------------------· Analysis 

EPA 353.2 (NITRATE-NITRITE AS NITROGEN) 
EPA 6010 (ANTIMONY) 
EPA 6010 (BERYLLIUM) 
EPA 6010 (CADMIUM) 
EPA 6010 (CHROMIUM) 
EPA 6010 (COPPER) 
EPA 6010 (NICKEL) 
EPA 6010 (SILVER) 
EPA 6010 (ZINC) 
EPA 7060 (ARSENIC) 
EPA 7421 (LEAD) 
EPA 7471 (MERCURY) 
EPA 7740 (SELENIUM) 
EPA 7841 (THALLIUM) 
EPA 8240 (GC/MS FOR VOLATILE ORGANICS) 
EPA 8270 (GC/MS FOR SEMIVOLATILE ORGANICS) 
EPA 9012 (TOTAL CYANIDE) 
MOD EPA 8015-CDOHS (FUEL HYDROCARBONS) 

Technique/Description 

COLORIMETRIC 
INDUCTIVELY COUPLED ARGON PLASMA 
INDUCTIVELY COUPLED ARGON PLASMA 
INDUCTIVELY COUPLED ARGON PLASMA 
INDUCTIVELY COUPLED ARGON PLASMA 
INDUCTIVELY COUPLED ARGON PLASMA 
INDUCTIVELY COUPLED ARGON PLASMA 
INDUCTIVELY COUPLED ARGON PLASMA 
INDUCTIVELY COUPLED ARGON PLASMA 
ATOMIC ABSORPTION/GRAPHITE FURNACE 
ATOMIC ABSORPTION/GRAPHITE FURNACE 
ATOMIC ABSORPTION/COLD VAPOR 
ATOMIC ABSORPTION/GRAPHITE FURNACE 
ATOMIC ABSORPTION/GRAPHITE FURNACE 
GC/MASS SPECTROMETER 
GC/MASS SPECTROMETER 
COLORIMETRIC 
GC/FLAMB IONIZATION DETECTOR 



A AnolyticoiTechnologies,lnc 

GENERAL CHEMISTRY RESULTS 

Page Client HARGIS & ASSOCIATES,INC. 
Project # 850.2 

ATI I .D.: 10739 Project Name: HAC-TORRANCE . -----------------------------------------------------------------------------------------------sample Client ID 
"" # 

Matrix Date 
Sampled 

Date 
Received -----------------------------------------------------------------------------------------------

_,. 
1 MW-1 WATER 23-JUL-91 23-JUL-9 3 MW-200 WATER 23-JUL-91 23-JUL-9 "" 4 MW-3 WATER 23-JUL-91 23-JUL-9 ... 5 MW-4 WATER 23-JUL-91 23-JUL-9 6 MW-2 WATER 23-JUL-91 23-JUL-9 
Parameter Units 1 3 4 5 6 ·• -----------------------------------------------------------------------------------------------TOTAL CYANIDE 
NITRATE-NITRITE AS NITROGEN 

MG/L <0.01 
MG/L 32.0 

<0.01 
55.0 

<0.01 
36.0 

<0.01 
51.0 

<0.01 
56.0 



A AnaiyticoiTechnologies,lnc 

GENERAL CHEMISTRY - QUALITY CONTROL 

DUP/MS 
Page Client HARGIS & ASSOCIATES,INC. 

Project # 850.2 ATI I.D. : 1073~ Project Naae: HAC-TORRANCE 
-----------------------------------------------------------------------------------------------Paraaeters 

NITRATE-NITRITE AS NITROGEN 
TOTAL CYANIDE 

REF I.D. Units Sample 
Result 

107395-01 MG/L 4.6 
107348-38 MG/L <0.01 

Dup 
Result 

4.6 
<0.01 

RPD 

0 
0 

Spiked 
saaple 

24.2 
0.54 

% Recovery = (Spike Saaple Result - Sample Resu1t)*100/Spike Concentration 

Spike 
Cone 

20.0 
o.so 

RPD (Relative % Difference) = (Sample Result - Duplicate Result)*100/Average Result 

% 
Rec 

98 
108 



AAnoiyticoiTechnologies,lnc. 

GENERAL CHEMISTRY - QUALITY CONTROL 

BLANK SPIKE 

Page Client HARGIS & ASSOCIATES,INC. 
Project # 850.2 ATI I.D. 10739 Project Nama: HAC-TORRANCE 

-----------------------------------------------------------------------------------------------Paraaeters Blank Units 
Spike ID# 

Blank 
Result 

Spiked 
Sample 

Spike 
Cone. 

% 
Rec 

~ -----------------------------------------------------------------------------------------------· ... 

.... 

NITRATE-NITRITE AS NITROGEN 
TOTAL CYANIDE 

15389 
15542 

MG/L 
MG/L 

<0.05 
<0.01 

1.94 
0.48 

% Recovery = (Spike Sample Result - Sample Result)*lOO/Spike Concentration 

2.00 
0.50 

RPD (Relative% Difference) = (Sample Result- Duplicate Result)*lOO/Average Result 

97 
96 



AAnolyticaiTechnologies,lnc 

METALS RESULTS 
Page 6 

Client HARGIS & ASSOCIA~ES,INC. 
"" Project # 850.2 ATI I .D.: 107394 

Project Haae: HAC-TORRANCE 

·• ------------------------------------------------------------------------------------------------

... 
""' 

.... 

... 

.... .. 
"" 
.... 
... 
·• 

""' 

Saaple Client ID 
# 

1 MW-1 
3 MW-200 
4 MW-3 
5 MW-4 
6 !tiW-2 

Parameter 

Matrix 

WATER 
WATER 
WATER 
WATER 
WATER 

Units 1 3 4 

Date 
Sampled 

23-JUL-91 
23-JUL-91 
23-JUL-91 
23-JUL-91 
23-JUL-91 

5 6 

Data 
Received 

23-JUL-91 
23-JOL-91 
23-JUL-91 
23-JUL-91 
23-JUL-91 

-------------------------~----------------------------------------------------------------------SILVER MG/L <0.01 <0.01 <0.01 <0.01 <0.01 
ARSENIC MG/L <0.002 0.003 0.003 0.003 0.003 
BERYLLIUM MG/L <0.005 <0.005 <0.005 <0.005 <0.005 
CADMIUM MG/L <0.005 <0.005 <0.005 <0.005 <0.005 
CHROMIUM MG/L 0.14 0.06 0.05 0.02 0.02 
COPPER MG/L <0.02 <0.02 0.06 <0.02 <0.02 
MERCURY MG/L <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 
NICXEL MG/L 0.01 0.02 <0.01 0.01 0.01 
LEAD MG/L 0.043 0.010 0.024 0.015 0.012 
ANTIMONY MG/L <0.03 <0.03 <0.03 <0.03 <0.03 
SELENIUM MG/L <0.002 <0.002 0.004 0.003 0.004 
THALLIUM MG/L <0.002 <0.002 <0.002 <0.002 <0.002 
ZINC MG/L 0.34 0.34 0.28 0.74 0.45 
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A AnolytlcaiTechnologies,l nc. 

METALS - QUALITY CONTROL 

DUP/MS 

Client HARGIS & ASSOCIATES,IHC. 
Project # 850.2 
Project Name: HAC-TORRANCE 

Parameters 

ANTIMONY 
ARSENIC 
BERYLLIUM 
CADMIUM 
CHROMIUM 
COPPER 
LEAD 
MERCURY 
HICKEL 
SELENIUM 
SILVER 
THALLIUM 
ZINC 

REF I.D. Units Sample 
Result 

107395-01 MG/L <0.03 
107394-01 MG/L <0.002 
107395-01 MG/L <0.005 
107395-01 MG/L <0.005 
107395-01 MG/L 0.01 
107395-01 MG/L <0.02 
107394-01 MG/L 0.043 
107212-01 MG/L <0.0005 
107395-01 MG/L <0.01 
107394-01 MG/L <0.002 
107395-01 MG/L <0.01 
107394-01 MG/L <0.002 
107395-01 MG/L 0.06 

Dup 
Result 

<0.03 
<0.002 
<0.005 
<0.005 
0.01 
<0.02 
0.044 
<0.0005 
<0.01 
0.003 
<0.01 
<0.002 
0.07 

RPD 

0 
0 
0 
0 
0 
0 
2 
0 
0 
0 
0 
0 
15 

Spiked 
Sample 

2.0 
1.8 
2.3 
2.2 
2.2 
2.1 
1.9 
0.0047 
2.1 
0.79 
1.8 
1.4 
2.2 

% Recovery = (Spike Sample Result - Sample Result)*100/Spike Concentration 

Page : 

ATI I.D. : 10739~ 

Spike 
cone 

2.0 
2.0 
2.0 
2.0 
2.0 
2.0 
2.0 
0.0050 
2.0 
1.2 
2.0 
2.0 
2.0 

' Rec 

100 
90 
115 
110 
110 
105 
93 
94 
105 
66 
90 
70 
107 

RPD (Relative % Difference) = (Sample Result - Duplicate Result)*100/Average Result 



A AnalyticalTechnologies,l nc. 

METALS - QUALITY CONTROL 

BLANK SPIKE 

""" Client HARGIS & ASSOCIATES,INC • 
Page 8 

.-Project # 850.2 ATI I.D. 107394 
Project Name: HAC-TORRANCE 

------------------------------------------------------------------------------------------------
• Parameters Blank Units Blank 

Spike ID# Result 
Spiked 
Sample 

Spike 
Cone. ' Rec . ------------------------------------------------------------------------------------------------

ANTIMONY 15614 MG/L <0.03 2.0 2.0 100 
,_ ARSENIC 15548 MG/L <0.002 1.9 2.0 95 

BERYLLIUM 15614 MG/L <0.005 2.2 2.0 110 - CADMIUM 15614 MG/L <0.005 2.2 2.0 110 

• CHROMIUM 15614 MG/L <0.01 2.2 2.0 110 
COPPER 15614 MG/L <0.02 2.1 2.0 105 .. LEAD 15513 MG/L <0.002 2.0 2.0 100 
MERCURY 15588 MG/L <0.0005 0.0048 0.0050 96 

• NICKEL 15614 MG/L 0.04 2.5 2.0 123 
SELENIUM 15549 MG/L <0.002 1.3 1.2 108 

·- SILVER 15614 MG/L <0.01 1.8 2.0 90 
THALLIUM 15586 MG/L <0.002 1.8 2.0 90 -ZINC 15615 MG/L <0.05 2.2 2.0 110 

,.. % Recovery = (Spike Sample Result - Sample Result)~100/Spike Concentration 

• RPD (Relative % Difference) = (Sample Result - Duplicate Result)*100/Average Result 

..,. 

·"" 



A AnolytlcoiTechnologies,ln.:::. 

- GAS CRROMA'XOGRAPHY RESUL'XS 

Teat 
,... Client 

Proj•ct # 
• Proj act Haae: 

MOD EPA 8015-CDOBS (FUEL HYDROCARBONS) 
HARGIS & ASSOCIATES,IHC. 
850.2 
BAC-'XORRAMCE 

Page 9 

A'XI I.D. 107394 

------------------------------------------------------------------------------------------------
• Saaple Client ID 

# 

Matrix Date 
Sampled 

Date Date 
Extracted Analyzed 

Dil. 
Factor 

------------------------------------------------------------------------------------------------
1 
2 

Alii 3 

MW-1 
WB-2 
MW-200 

,,.. Paraaeter 

WATER 
WATER 
WATER 

Units 1 

23-JUL-91 24-JUL-91 29-JUL-91 
23-JUL-91 24-JUL-91 29-JUL-91 
23-JUL-91 24-JUL-91 21-JUL-91 

2 3 

1.00 
1.00 
l.OO 

--------------------------------------------------------~-----------
----------------------------

• FUEL HYDROCARBONS 
HYDROCARBON RAHC -: 

- HYDROCARBON'S QUANTI ':rATED USING 

MG/L <0.50 <0.50 0.58 
C6-C8 
GASOLINE 



AAnalyticoiTechnologies,lnc. 

Test 
""' Client 

Project # 
,..,. Project Naae: 

GAS CHROMATOGRAPHY RESULTS 

MOD EPA 8015-CDOBS (FUEL HYDROCARBONS) 
HARGIS & ASSOCIATES,INC. 
850.2 
HAC-TORRANCE 

Page 10 

ATI I.D. 107394 

------------------------------------------------------------------------------------------------
'"' Saaple Client ID 

I 
.rlij 

4 
5 

l!io1l 6 

MW-3 
MW-4 
MW-2 

,., Paraaeter 

• FUEL HYDROCARBONS 
HYDROCARBON RANGE 

"" HYDROCARBONS QUANTITATED USING 

Matrix 

WATER 
WATER 
WATER 

Units 

MG/L 

4 

<0.50 

Date 
Saapled 

23-JUL-91 
23-JUL-91 
23-JUL-91 

Date Date Dil. 
Factor Extracted Analyzed 

24-JUL-91 
24-JUL-91 
24-JUL-91 

5 

<0.50 

29-JUL-91 
29-JUL-91 
29-JUL-91 

6 

1.00 
1.00 
1.00 

o.ss 
C6-C8 
GASOLINE 



A AnaiyticaiTechnologies,lnc 

GAS CHROMATOGRAPHY - QUALITY CONTROL 

REAGENT BLANK 

Test 
,. Blank I.D. 

MOD EPA 8015-CDOHS (FUEL HYDROCARBONS) 
13775 

Client HARGIS & ASSOCIATES,INC. 
- Project # 850.2 

'"" 
Project Name: HAC-TORRANCE 

• Parameters 

FUEL HYDROCARBONS 
HYDROCARBON RANGE 
HYDROCARBONS QUANTITATED USING 

Units 

MG/L 

ATI 
Date 
Date 
Oil. 

Results 

<0.50 

Page 11 
I.D. 107394 
Extracted: 24-JUL-91 
Analyzed 29-JUL-91 

Factor 1.00 



- A AnaiyllcaiTechnologies,l nc. 

GAS CHROMATOGRAPHY - QUALITY CONTROL 
.... 

MSMSD 

"" Page 12 

Teat MOD EPA 8015-CDOBS (FUEL HYDROCARBONS) ATI I.D. 107394 ... 
# 19213 24-JUL-91 MSMSD Date Extracted: 

Client HARGIS & ASSOCIATES,INC. Date Analyzed 29-JUL-91 .,.. 
Sample Matrix WATER 

... Project # 850.2 REP I .D. REAGENT WATER 

Project Name: HAC-TORRANCE .. ---------------------------------------------~--------------------------------------------------
Parameters Units 

.., FUEL HYDROCARBONS MG/L 

Sample 
Result 

<0.50 

Cone 
Spike 

10.0 

Spiked 
sample 

9.5 

Rec 

95 

% Recovery = (Spike Sample Result - Sample Result)*100/Spike Concentration 

Dup 
Spike 

9.8 

Dup RPD 
% Rec 

98 3 

~ RPD (Relative % Difference) = (Spiked Saaple Result - Duplicate Spike Result)*lOO/Average Result 



cOli 

"""' .. 
""" 

A AnalyticoiTechnologies,lnc 

Test 
Client 
Project I 
Project Name: 

GAS CHROMATOGRAPHY/MASS SPECTROSCOPY RESULTS 

EPA 8240 (GC/MS FOR VOLATILE ORGANICS) 
HARGIS & ASSOCIATES,INC. 
850.2 
HAC-TORRANCE 

ATI I.D. 

Page 13 

107394 

------------------------------------------------------------------------------------------------
Sample Client ID 

# 
Matrix Data 

Sampled 
Date Date 
Extracted Analyzed 

Dil. 
Factor 

------------------------------------------------------------------------------------------------
... 1 

2 
;1lll 3 

MW-1 
WB-2 
MW-200 

WATER 
WATER 
WATER 

23-JUL-91 N/A 
23-JUL-91 N/A 
23-JUL-91 N/A 

02-AUG-91 1.00 
02-AUG-91 1. 00 
02-AUG-91 5.00 

-------------------------------------------------------------------------------------------------Parameter Units 1 2 3 

------------------------------------------------------------------------------------------------.. CBLOROMETBAHE UG/L <10 <10 <50 

VIHYL CHLORIDE UG/L <1 <1 <5 - BROMOMETBAHE UG/L <10 <10 <50 

<-

CHLOROETBAHE UG/L <1 <1 <5 

ACE'rOHE UG/L <20 <20 <100 

1,1-DICHLOROETBEHE UG/L 3 <1 <5 
"" METHYLENE CHLORIDE UG/L <5 <5 <25 -CARBON DISULl"IDE UG/L <1 <1 <5 

TRAHS-1,2-DICHLOROETBEHE UG/L <1 <1 <5 

!till VIHYL ACETATE UG/L <10 <10 <50 

1,1-DICBLOROETHAHE UG/L <1 <1 <5 

• CIS-1,2-DICHLOROETBEHE UG/L <1 <1 <5 

CHLOROFORM UG/L <1 <1 <5 

""" 2 -BtrrAHOHE (MElt) UG/L <20 <20 <100 

1,1,1-TRICBLOROETBAHE UG/L 3 <1 <5 .. 
CARBON 'rBTRACBLORIDE UG/L <1 <1 <5 

1,2-DICBLOROETBAHE UG/L <1 <1 <5 
<< .. BEHZEHE UG/L <1 <1 <5 

• TRICBLOROE'rl!EHE UG/L 200 <1 930 

1,2-DICBLOROPROPAHE UG/L <1 <1 <5 

... BROMODICBLOROMETBAHE UG/L <1 <1 <5 

4-METBYL-2-PEHTAHOHE (MIBX) UG/L <10 <10 <50 ... CIS-1,3-DICBLOROPROPEh~ UG/L <1 <1 <5 

TOLUEHE UG/L <2 <2 <10 
... TRAHS-1,3-DICBLOROPROPEHE UG/L <1 <1 <5 

2-BEXAHOHE (MBJ:) UG/L <10 <10 <50 

""" 1,1,2-TRICBLOROETHAHE UG/L <1 <1 <5 

TETRACBLOROE'rl!EHE UG/L 23 <1 50 - DIBROMOCBLOROMET11AHE UG/L <1 <1 <5 

• CBLOROBEHZEHE UG/L <1 <1 <5 
ETBYLBEIIZEHE UG/L <1 <1 <5 

- XYLEHES (TOTAL) UG/L <1 <1 <5 
STYREHE UG/L <1 <1 <5 

'"" BROMOFORM UG/L <5 <5 <25 
1,1,2,2-TETRACHLOROETHAHE UG/L <1 <1 <5 

SURROGATES ... 1,2-DICBLOROETBAHE-D4 ' 102 120 116 
TOLUEHE-DS ' 101 112 109 
BFB ' 97 105 102 



- A AnolyticoiTechnologies,l nc 

ADDITIONAL COMPOUNDS (SEMI-~UAHTITATED) 

Page 14 
Method EPA 8240 (GC/MS FOR VOLATILE ORGANICS) WATER 

• Client HARGIS & ASSOCIATES,IHC. ATI I.D.: 107394 
• Project # 850.2 

Project Haae: BAC-TORRAHCE 

------------------------------------------------------------------------------------------------
• Saaple Paraaeters Units Results 

------------------------------------------------------------------------------------------------
"" 

1 HOME DETECTED H/A H/A .. 
2 HOME DETECTED H/A H/A 

3 HOME DETECTED H/A H/A 
""" 
,., 

""" 

""" 

""' 

... 
411 



A AnalyticaiTechnologies,lnc. 

GAS CHROMATOGRAPHY /MASS SPECTROSCOPY RESULTS 
Page 15 

'rest EPA 8240 (GC/MS FOR VOLATILE ORGANICS) 
- Client HARGIS & ASSOCIA'l:ES,INC. A'l:I I.D. 107394 

Project # 8S0.2 
,.. Project Naae: BAC-'l:ORRANCE 

------------------------------------------------------------------------------------------------
,. Saaple Client ID 

# 

... 4 
5 

... 6 

MW-3 
MW-4 
MW-2 

.... Parameter 

Matrix 

WA'l:ER 
WA'l:ER 
WATER 

Units 4 

Date 
Sampled 

23-JUL-91 
23-JUL-91 
23-JUL-91 

Date Date 
Extracted Analyzed 

N/A 
N/A 
N/A 

5 

02-AUG-91 
02-AUG-91 
02-AUG-91 

6 

Oil. 
Factor 

1.00 
1.00 
5.00 

-------------------------------------------------------------------------------------------------CBLOROMBTBAHE UG/L <10 <10 <50 

VINYL CHLORIDE UG/L <1 <1 <S ·- BROMOME'XKANE UG/L <10 <10 <50 

CBLOROE'XKANE UG/L <1 <1 <5 
• ACETONE UG/L <20 <20 <100 

1,1-DICHLOROE'l:BENE UG/L <1 <1 <5 ..... 
ME'l:JIYLEHE CHLORIDE UG/L <5 <S <25 - CARBON DISULFIDE UG/L <1 <1 <5 

TRAHS-1,2-DICBLOROETBENE UG/L <1 <1 <S 

.... VINYL A<:r.rAD UG/L <10 <10 <50 
1,1-DICHLOROETKANE UG/L <l <1 <S .. CIS-1,2-DICHLOROETBENE UG/L <1 <1 <S 
CHLOROFORM UG/L <1 <1 <S 

""" 2-BU'rANOHE (MElt) UG/L <20 <20 <100 

1,1,1-TRICHLOROETKANE UG/L <1 <1 <5 
• CARBON DTRACBLOR.IDE UG/L <1 <1 <S 

1,2-DICHLOR.OETKANE UG/L <1 <1 <S - BEHZDB UG/L <1 <1 <5 

!Ill TRICBLOROBTJIENB UG/L 1 <1 1000 
1,2-DICHLOR.OPROPAHE UG/L <1 <1 <5 

• BROIIODICHLOR.OME'rJIAHE UG/L <1 <1 <S 
4-ME'rKYL-2-PBII'.rANOHE (MIBK) UG/L <10 <10 <50 

... CIS-1,3-DICBLOR.OPR.OPEHE UG/L <1 <1 <5 
'l:OLUEHB UG/L <2 <2 <10 

... TRAHS-1,3-DICBLOR.OPROPEHE UG/L <1 <1 <S 
2-BB:IlUIOHE (IIBit) UG/L <10 <10 <SO - 1,1,2-TRICBLOR.OETBANE UG/L <1 <1 <S 
DTRACHLOR.OBTJIENB UG/L <1 <1 53 - DIBROMOCBLOR.OMETBAHE UG/L <1 <1 <5 -CBLOR.OBEHZEHE UG/L <1 <1 <5 
ETHYLBEHZEHE UG/L <1 <1 <5 

"'"' 
XYLEHES (TOTAL) UG/L <1 <1 <5 
STYRENE UG/L <1 <1 <5 .. BROMOFORM UG/L <5 <5 <25 
1,1,2,2-'l:ETR.ACBLOROE'l:KANE UG/L <1 <1 <5 

"" 
SUR.ROGADS .. 1,2-DICHLOROETBANE-04 ' 117 104 119 
'l:OLUEHE-08 ' 106 lOS 109 

.,., Bli'B ' 100 100 104 



A AnalytlcaiTechnologies,l nc. 

ADDITIONAL COMPOUNDS (SEMI-QUANTITATED) 
Page 16 

Method EPA 8240 (GC/MS FOR VOLATILE ORGANICS) WATER 
- Client HARGIS & ASSOCIATES,INC. ATI I.D.: 107394 

Project # 850.2 
• Project Naae: HAC-TORRANCE 

~ ------------------------------------------------------------------------------------------------
,.. Saaple Paraaeters 

4 NONE DETECTED 

5 NONE DETECTED 

6 NONE DETECTED 

Units 

N/A 

N/A 

N/A 

Results 

N/A 

N/A 

N/A 



A AnalytlcaiTechnologies,lnc. 

GAS CHROMATOGRAPHY/MASS SPECTROSCOPY RESULTS 

Test EPA 8240 (GC/MS FOR VOLATILE ORGANICS) 
"" Client HARGIS & ASSOCIATES, INC. 

Project # 850.2 
• Project Haae: HAC-TORRANCE 

"" Saaple Client ID 
# 

7 TB-3 

·• Parameter 

.. CHLOROME'r!IAJIE 
VINYL CHLORIDE .. BROMOME'r!IAJIE 
CHLOROETHAHE 

'"" ACETONE 
1,1-DICHLOROETBEHE .. 
METHYLEHB CHLORIDE 
CARBON DISULFIDE 

"-"' TRANS-1,2-DICHLOROETHENE 

iiilll VINYL ACETATE 
1,1-DICHLOROETHAHE 

.... CIS-1,2-DICHLOROETHENE 
CHLOROFORM .. 2 -BUTAHORB (MEIC) 
1,1,1-TRICHLOROETBAHE 

.... CARBON TETRACHLORIDE 
1,2-DICHLOROETHAHE .. BENZENE 
TRICHLOROETBEHE 

• 1,2-DICBLOROPROPARB .. BROMODICBLOROMETHAHE 
4-METBYL-2-PEHTAHOHE (MIBIC) 
CIS-1,3-DICHLOROPROPENE 
TOLUENE 

.... TRANS-1,3-DICHLOROPROPEHE 
2-HBDHORB (MBIC) 
1,1,2-TRICHLOROETBANE 
TBTRACHLOROETBEHE 

• DIBROIIOCBLOROMETHAHE 
CBLOROBEHZEJO!l - ETIIYLBBHZEJO!l 
XYLEHES (TOTAL) .. 
STYREHB 
BROMOFORM 
1,1,2,2-TBTRACHLOROETHAHE 

""' SURROGATES - 1,2-DICHLOROETHARB-D4 
TOLUENE-D8 

""' BFB 

Matrix 

WATER · 

Units 7 

UG/L <10 
UG/L <1 
UG/L <10 
UG/L <1 
UG/L <20 
UG/L <1 
UG/L <5 
UG/L <1 
UG/L <1 
UG/L <10 
UG/L <1 
UG/L <1 
UG/L <l 
UG/L <20 
UG/L <1 
UG/L <1 
UG/L <1 
UG/L <1 
UG/L <1 
UG/L <1 
UG/L <1 
UG/L <10 
UG/L <1 
UG/L <2 
UG/L <1 
UG/L <10 
UG/L <1 
UG/L <1 
UG/L <1 
UG/L <1 
UG/L <1 
UG/L <1 
UG/L <1 
UG/L <5 
UG/L <1 

' 97 

' 87 

' 101 

Data 
Sampled 

ATI I.D. 107394 

Data Date 
Extracted Analyzed 

Page 17 

Dil. 
Factor 

23-JUL-91 N/A 06-AUG-91 1.00 



,.., 

... 
4111 

A AnoiyticoiTechnologies,l nc. 

Method 
Client 
Project # 
Project Naae: 

ADDITIONAL COMPOUNDS (SEMI-QUANTITATED) 

EPA 8240 (GC/MS FOR VOLATILE ORGANICS) 
HARGIS & ASSOCIATES,IHC. 
850.2 
HAC-TORRANCE 

Page 18 
WATER 
ATI I.D.: 107394 

~ ---~--------------------------------------------------------------------------------------------
,... saaple Paraaeters Units Results 

7 NOME DETECTED H/A lf/A 



A AnalyticaiTechnologies,l nc. 

GAS CBROMA~OGRAPHY/MASS SPECTROSCOPY - QUALITY CONTROL 

REAGENT BLANK 
Page 19 

Test EPA 8240 (GC/MS FOR VOLA~ILE ORGANICS) 
• Blank I.D. 13901 

ATI I.D. 107394 
Date Extracted: H/A 

Client HARGIS & ASSOCIATES, INC. ... 
Project # 850.2 

Date Analyzed 02-AUG-91 
Dil. Factor 1.00 

''* Project Haae: HAC-TORRANCE 

... ------------------------------------------------------------------------------------------------
Paraaeters Units Results . ------------------------------------------------------------------------------------------------
CHLOROMETHANE UG/L <10 

""' VINYL CHLORIDE UG/L <l 
BROMO METHANE UG/L <10 

• CHLOROETHANE UG/L <1 
ACETONE UG/L <20 

< ... 

1,1-DICBLOROETBEHE UG/L <1 

... METHYLENE CHLORIDE UG/L <STR 
CARBON DISULFIDE UG/L <1 
TRAHS-1,2-DICBLOROETBEHE UG/L <1 
VINYL ACETATE UG/L <10 - 1,1-DICHLOROETHANE UG/L <l 
CIS-1,2-DICHLOROETBEHE UG/L <1 .. CHLOROFORM UG/L <1 
2-BUTAHOHE (MElt) UG/L <20 

• 1,1,1-TRICBLOROETBAHE UG/L <1 
CARBON TETRACHLORIDE UG/L <1 ,.., 
1,2-DICBLOROETHANE UG/L <1 
BENZENE UG/L <1 .. 
TRICBLOROETBEHE UG/L <1 
1,2-DICBLOROPROPAHE UG/L <1 

""" BROMODICBLOROMBTHANE UG/L <1 
,,.. 4-METHY.L-2-P~OHE (MIBX) UG/L <10 

CIS-1,3-DICBLOROPROPEHE UG/L <1 

"' TOLUENE UG/L <2 
TRAHS-1,3-DICBLOROPROPEHE UG/L <1 

,yj 2 -BEXlUIOHB (MBX) UG/L <10 
1,1,2-TRICBLOROETHANE UG/L <1 ... TETRACBLOROETBEHE UG/L <1 
DIBROMOCBLOROMB'niAHE UG/L <1 

·• CBLOROBEHZDB UG/L <1 
ETBYLBDIZDB UG/L <1 ,. 
XYLEJfES (TOTAL) UG/L <1 

• STYRENE UG/L <1 
BROMOFORM UG/L <5 

.... 1,1,2,2-TETRACHLOROETHANE UG/L <1 

--lM SURROGATES 
1,2-DICBLOROETHANE-04 ' 103 

""" TOLUENE-OS ' 101 
BFB ' 98 

·~ 

TR COMPOUIID DETECTED AT AM UHQUAHTIFIABLE TRACE LEVEL 



A AnoiyticoiTechnologies,lnc 

GAS CHROMATOGRAPHY/MASS SPECTROSCOPY - QUALITY CONTROL 

REAGENT BLAHK 
ADDITIONAL COMPOUNDS (SEMI-QUANTITATED) 

EPA 8240 (GC/MS FOR VOLATILE ORGANICS) 
13901 

4!lftl Client HARGIS & ASSOCIATES, INC • 

.,. Project # 850.2 
Project Haae: HAC-TORRANCE 

,.,. 

• Parameters Units 

'"" HONE DETECTED H/A 

ATI I.D. 

Results 

H/A 

Page 20 

107394 



A AnoiytlcoiTechnologies,lnc. 

GAS CHROMATOGRAPHY/MASS SPECTROSCOPY - QUALITY CONTROL 

REAGENT BLANK 

Te•t EPA 8240 (GC/MS FOR VOLATILE ORGANICS) ... Blank I .D • 13993 
Client HARGIS & ASSOCIATES, INC. 

.... Project I 850.2 
Project Naae: HAC-TORRANCE ... 

'"" Paraaeter• Units .. 
UG/L CHLOROMETBANE 

VINYL CHLORIDE UG/L 
"" BROMOMETBANE UG/L .. CBLOROETRANE UG/L 

ACETONE UG/L ... 1,1-DICB.LOROETBENE UG/L 
METHYLENE CHLORIDE UG/L 

•• CARBON DISULFIDE UG/L 
TRANS-1,2-DICHLOROETBENE UG/L - VINYL ACETATE UG/L 
1,1-DICB.LOROETBANE UG/L 

""" CIS-1,2-DICBLOROETBENE UG/L 
CHLOROFORM UG/L .... 
2-BUTANONE ( MEK) UG/L .. 1,1,1-TRICBLOROETBANE UG/L 
CARBON TE'rRACBLORIDE UG/L 

.... 1,2-DICB.LOROETBANE UG/L 
BENZENE UG/L 

""' TRICBLOROETBENE UG/L 
1,2-DICB.LOROPROPANE UG/L 

""' BROMODICBLOROMETBANE UG/L 
4-MBTBYL-2-PEHTANONE (MIBK) UG/L 

,Ifill CIS-1,3-DICBLOROPROPENE UG/L 
TOLUENE UG/L ,,.. 
TRANS-1,3-DICBLOROPROPENE UG/L 

·- 2 -BE:IAJfONE (MBlt) UG/L 
1,1,2-TRICBLOROETBANE UG/L 

... TE'rRACBLOROB'.rJIEJIB UG/L 
DIBROMOCBLOROMETHANE UG/L 

... CBLOROBENZBNB UG/L 
ETHYLBENZBNB UG/L 
XYLENES (TOTAL) UG/L 
STYRENE UG/L .... BROMOFORM UG/L 
1,1,2,2-TETRACHLOROETBANE UG/L 

SURROGATES 
'""" 1,2-DICB.LOROETBANE-04 ' TOLUENE-D8 ' "" BFB ' ""' 

ATI I.O. 
Data Extracted: 
Data Analyzed 
Oil. Factor 

Results 

<10 
<1 
<10 
<1 
<20 
<1 
<5 
<1 
<1 
<10 
<1 
<1 
<1 
<20 
<1 
<1 
<1 
<1 
<1 
<1 
<1 
<10 
<1 
<2 
<1 
<10 
<1 
<1 
<1 
<1 
<1 
<1 
<1 
<5 
<1 

99 
87 
99 

Page 21 
107394 
N/A 
06-AUG-91 
1.00 



A AnalytlcaiTechnologies,lnc 

GAS CHROMATOGRAPHY/MASS SPECTROSCOPY - QUALITY CONTROL 

REAGEln BLAHlt 
ADDITIONAL COMPOUNDS (SEMI-QUANTITATED) 

,.. Test 
Blank I.D. 

EPA 8240 (GC/MS FOR VOLATILE ORGANICS) 
13993 

~ Client HARGIS & ASSOCIATES,INC. 
Project # 850.2 .. 
Project Naae: HAC-TORRANCE 

ATI I.D. 

Page 22 

107394 

------------------------------------------------------------------------------------------------,. Paraaeters Units Results 

, HONE DETECTED N/A N/A 



• 
"" .. 

A AnolytlcoiTechnologies,lnc 

Test 
MSMSD # 
Client 

Project # 
Project Name: 

Parameters 

GAS CHROMATOGRAPHY/MASS SPECTROSCOPY - QUALITY CONTROL 

MSMSD 

EPA 8240 (GC/MS FOR VOLATILE ORGANICS) 
19537 
HARGIS & ASSOCIATES, INC. 

850.2 
SAC-TORRANCE 

Units Sample 
Result 

Cone 
Spike 

Spiked 
Sample 

ATI I.D. 
Date Extracted: 
Date Analyzed 
Sample Matrix 
REF I.D. 

% 
Rae 

Dup 
Spike 

~ 1,1-DICBLOROETBENE UG/L <1 40 39 98 45 
BENZENE UG/L <1 50 49 98 51 .. TRICBLOROETBENE UG/L <1 45 41 91 42 
TOLUENE UG/L <2 50 49 98 50 

~- CBLOROBENZENE UG/L <1 50 50 100 52 

... 
% Recovery = (Spike Sample Result - Sample Result)*100/Spike Concentration 

Page 23 
107394 
N/A 
01-AUG-91 
WATER 
107392-07 

Dup RPD 
% Rae 

113 14 
102 4 
93 2 
100 2 
104 4 

RPD (Relative % Difference) = (Spiked Sample Result - Duplicate Spike Result)*100/Average Result 



A AnaiytlcaiTechnologies,lnc. 

GAS CHROMATOGRAPHY/MASS SPECTROSCOPY - QUALITY CONTROL 

MSMSD 

Test 
• MSMSD # 

Client 

EPA 8240 (GC/MS FOR VOLATILE ORGANICS) 
19560 
HARGIS & ASSOCIATES,INC. 

Project I 850.2 
~· Project Name: HAC-TORRANCE 

Parameters 

""' 1,1-DICBLOROETBENE 
BENZENE 

all TRICBLOROETBENE 
TOLUENE 

""' CBLOROBENZENE 

""' 

Units 

UG/L 
UG/L 
UG/L 
UG/L 
UG/L 

Sample 
Result 

<1 
<1 
<1 
<2 
<1 

Cone 
Spike 

40 
50 
45 
50 
50 

Spiked 
Sample 

35 
50 
42 
51 
52 

ATI I.D. 
Date Extracted: 
Date Analyzed 
S&.lllple Matrix 
REP I .D. 

' Rae 

88 
100 
93 
102 
104 

Dup 
Spike 

36 
54 
46 
56 
56 

\ Recovery = (Spike Sample Result - Sample Result)*lOO/Spike Concentration 

Page 24 
107394 
N/A 
02-AUG-91 
WATER 
107394-02 

Dup RPD 
\ Rec 

90 3 
108 8 
102 9 
112 9 
112 7 

""' RPD (Relative \ Difference) = (Spiked Sample Result - Duplicate Spike Result)*lOO/Averaqe Result 



.dh AnolyticaiTechnologies,l nc. 

GAS CHROMATOGRAPHY/MASS SPECTROSCOPY - QUALITY CONTROL 

BLANK SPIKE 

Test EPA 8240 (GC/MS FOR VOLATILE ORGANICS) 
#: 15735 - Blank Spike 

Client 
- Project # 

Project Haaa 

HARGIS & ASSOCIATES,IHC. 
850.2 
HAC-TORRANCE -

• Parameters 

.., l, l-DICBLOROETREHE 
BEHZEHE 

<1111 TRICBLOROETHEHE 
TOLUEHE 

- CBLOROBEHZEHE 

Units 

UG/L 
UG/L 
UG/L 
UG/L 
UG/L 

Blank 
Result 

<l 
<l 
<1 
<2 
<l 

ATI I.D. 
Date Extracted: 
Date Analyzed 
Sample Matrix : 

Spiked 
Sample 

Spike 
Cone. 

52 
57 
48 
57 
59 

40 
50 
45 
50 
50 

• \ Recovery = (Spike Sample Result - Sample Result)*100/Spike Concentration 
RPD (Relative % Difference) = (Spiked Sample - Blank Result)*lOO/Average Result 

Page 25 
107394 
H/A 
02-AUG-91 
WATER 

' Rae 

130 
114 
107 
114 
118 



A Anolytlco!Technologies,l nc. 

GAS CHROMATOGRAPHY/MASS SPECTROSCOPY - QUALITY CONTROL 

BLANK SPIKE 
Page 26 

Test EPA 8240 (GC/MS FOR VOLATILE ORGANICS) 
#: 15823 • Blank Spike 

Client 
- Project # 

Project Haae .. 
HARGIS & ASSOCIATES,IHC. 
850.2 
BAC-TORRAHCE 

Parameters 

,,. 1, 1-DICBLOROETREHE 
BENZENE 

• TRICBLOROETHENE 
TOLUENE 

- CBLOROBEHZEHE 

Units 

UG/L 
UG/L 
UG/L 
UG/L 
UG/L 

Blank 
Result 

<1 
<1 
<1 
<2 
<1 

ATI I.D. 107394 
Date Extracted: H/A 
Date Analyzed 06-AUG-91 
Sample Matrix : WATER 

Spiked 
Sample 

Spike 
Cone. 

41 
50 
44 
53 
53 

40 
50 
45 
50 
so 

• % Recovery = (Spike Sample Result - Sample Result)*100/Spike Concentration 
RPD (Relative % Difference) = (Spiked Sample - Blank Result)*100/Average Result 

% 
Rae 

102 
100 
98 
106 
106 



A AnalyttcoiTechnologies,lnc. 

GAS CHROMATOGRAPHY/MASS SPECTROSCOPY RESULTS 
Page 27 

Test EPA 8270 (GC/MS FOR SEMIVOLATILE ORGANICS) 
·~ Client HARGIS & ASSOCIATES,INC. ATI I .D. 107394 

Project # 850.2 
""' Proj act Name: HAC-TORRANCE 

------------------------------------------------------------------------------------------------
- Sample Client ID 

# 

1 
2 

"" 3 

MW-1 
WB-2 
MW-200 

""" Parameter 

Matrix 

WATER 
WATER 
WATER 

Units 1* 

Date 
Sampled 

23-JUL-91 
23-JUL-91 
23-JUL-91 

Date Date 
Extracted Analyzed 

08-AUG-91 
24-JUL-91 
08-AUG-91 

2 

13-AUG-91 
06-AUG-91 
13-AUG-91 

3 * 

Oil. 
Factor 

1.00 
1.00 
1.00 

------------------------------------------------------------------------------------------------.. N-NITROSODIMETBYLAMINE UG/L <10 <10 <10 
PHENOL UG/L <10 <10 <10 -ANILINE UG/L <10 <10 <10 

BIS(2-CBLOROETBYL)ETHER UG/L <10 <10 <10 ... 
2-CBLOROPHENOL UG/L <10 <10 <10 
1,3-DICBLOROBENZENE UG/L <10 <10 <10 

111 
1,4-DICBLOROBENZENE UG/L <10 <10 <10 ... BENZYL ALCOHOL UG/L <10 <10 <10 
1,2-DICBLOROBEHZENE UG/L <10 <10 <10 - 2-METHYLPHENOL UG/L <10 <10 <10 
BIS(2-CBLOROISOPROPYL)ETBER UG/L <!0 <10 <10 .. (-METHYLPHENOL UG/L <10 <10 <10 
N-NITROSO-DI-N-PROPYLAMINE UG/L <10 <10 <10 ... HE:IACBLOROBTBANE UG/L <10 <10 <10 
NITROBENZENE UG/L <10 <10 <10 ... ISOPHOROBB UG/L <10 <10 <10 
2-NITROPHENOL UG/L <10 <10 <10 ,. 
2,4-DIMETBYLPHENOL UG/L <10 <10 <10 .. BENZOIC ACID UG/L <50 <50 <50 
BIS(2-CBLOROETBOXY)METBAHE UG/L <10 <10 <10 

,, 2,4-DICBLOROPHENOL UG/L <10 <10 <10 
1,2,4-TRICBLOROBEHZENE UG/L <10 <10 <10 

• NAPII'J:HALJ!:HB UG/L <10 <10 <10 
4-CBLOROAHILINE UG/L <10 <10 <10 

'W HE:IACBLOROBU'.rADIENE UG/L <10 <10 <10 
4-CBLOR0-3-MBTBYLPBEHOL UG/L <10 <10 <10 

"" 2 -METBYLHAPIITJIALBNE UG/L <10 <10 <10 
HE:IACBLOROCYCLOPmnADIENE UG/L <10 <10 <10 - 2,4,6-TRICBLOROPHENOL UG/L <10 <10 <10 .. 2,4,5-TRICBLOROPBEHOL UG/L <50 <50 <50 
2 -CBLOROHAPIITJIALBNE UfJ/L <10 <10 <10 
2-NITROAJIILINE UG/L - <50 <50 <50 
DIMETHYLPHTHALATE UG/L <10 <10 <10 - ACENAPB'.r!IYLElfl!: UG/L <10 <10 <10 
2,6-DINIT.ROTOLUEHE UG/L <10 <10 <10 - 3-NITROAJIILINE UG/L <50 <50 <50 
ACEHAPBTHEHB UG/L <10 <10 <10 

"""' 2,4-DINITROPHENOL UG/L <50 <50 <50 

• SAMPLES APPEAR TO BA VE BEEN CONTAMINATED DURING EXTRACTION. RE-EXTRACTION ..... OCCURED ON 08-AUG-91, PAST BOLDING TIME. NO TARGET COMPOUNDS WERE DETECTED. 



A AnalytlcaiTechnologies,lnc. 

GAS CHROMATOGRAPHY /MASS SPECTROSCOPY RESULTS 
Page 28 

Te•t EPA 8270 (GC/MS FOR SEMIVOLATILE ORGANICS) 
Client HARGIS & ASSOCIATES,INC. ATI I.D. 107394 
Project I 850.2 

- Project Raae: HAC-TORRANCE 

------------------------------------------------------------------------------------------------'~ Saaple Client ID 
I -

.,., 1 
2 

"" 3 

MW-1 
WB-2 
MW-200 

"" Parameter 

Matrix 

WATER 
WATER 
WATER 

Units 1 

Date 
Sampled 

Date Date 
Extracted Analyzed 

23-JUL-91 08-AUG-91 13-AUG-91 
23-JUL-91 24-JUL-91 06-AUG-91 
23-JUL-91 08-AUG-91 13-AUG-91 

2 3 

Oil. 
Factor 

1.00 
1.00 
1.00 

------------------------------------------------------------------------------------------------- 4-RITROPBENOL UG/L <50 <50 <50 
DIBEifZOFUlUUf UG/L <10 <10 <10 .... 2,4-DIRIT.ROTOLUEHE UG/L <10 <10 <10 
DIETBYLPIITHALATE UG/L <10 <10 <10 • 4-CBLOROPBEHYL-PBEHYLETBER UG/L <10 <10 <10 
FLUOREHB UG/L <10 <10 <10 .... 
4-RITROAHILIRE UG/L <50 <50 <50 .. 2-MBTBY.L-4,6-DIRIT.ROPHENOL UG/L <50 <50 <50 
R-RITROSODIPBENYLAMIRE UG/L <10 <10 <10 

""" 4-BROMOPBEHYL-PBEHYLETBER UG/L <10 <10 <10 
BEXACBLOROBEifZEifE UG/L <10 <10 <10 -P~CBLOROPHENOL UG/L <50 <50 <50 
PBl!:!llUt'niREI UG/L <10 <10 <10 ... A!i'n~RACDB UG/L <10 <10 <10 
DI-R-BUTYLPHTHALATE UG/L <10 <10 <10 .. FLUORAJITHENB UG/L <10 <10 <10 
PYREifB UG/L <10 <10 <10 .... 
BUT!LBEifZlLPHTHALATE UG/L <10 <10 <10 .. 3,3'-DICBLOROBEifZIDIRE UG/L <20 <20 <20 
BEifZO(a)ARTBRACEifE UG/L <10 <10 <10 

.... CBRYSBHB UG/L <10 <10 <10 
BI S ( 2 -B'rJIYIJIE%YL) PBTBALATE UG/L <10 <10 <10 .. DI -R-OCT!LPBTBALATE UG/L <10 <10 <10 
BEifZO(b)FLUO~ UG/L <10 <10 <10 

..... BEifZO(k)FLUO~ UG/L <10 <10 <10 
BEifZO(a)PYREifB UG/L <10 <10 <10 ... IHDEif0(1,2,3-cd)PYREifE UG/L <10 <10 <10 
DIBEifZ(a,h)ARTBRACBHB UG/L <10 <10 <10 .... 
BEifZO(g,h,i)PERYLEifE UG/L <10 <10 <10 

.... 
SURROGATES 

- RITROBEifZEifE-D5 ' 60 72 42 
2-FLUOROBIPBEHYL ' 64 104 62 .... TERPBEifYL-014 ' 104 160*T 128 
PHENOL-D6 ' 21 16 35 .... 2-FLUOROPHENOL ' 123*T 98 130*T 
2,4,6-T.RIBROMOPHENOL ' 58 131 86 .... 
*T SURROGATE RECOVERY IS OUTSIDE QC CORT.ROL LIMITS. RO CORRECTIVE ACT IOR IHDICATED BY ME'rliOD. 



A AnolytlcoiTechnologies,lnc. 

ADDITIONAL COMPOUNDS (SEMI-QUANTITATED) - Page 29 
Method EPA 8270 (GC/MS FOR SEMIVOLATILE ORGANICS) WATER 

... Client HARGIS & ASSOCIATES, INC. ATI I.D.: 107394 
Project # 850.2 

,.., Proj act Naae: HAC-TORRANCE 

~ ------------------------------------------------------------------------------------------------
Saaple Paraaeters 

111111 
Units Results 

------------------------------------------------------------------------------------------------
l NONE DETECTED 

2 NONE DETECTED 

3 NONE DETECTED 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 



A AnolyticaiTechnologies,l nc. 

GAS CHROMATOGRAPHY/MASS SPECTROSCOPY RESULTS 
Paqe 3C 

Test EPA 8270 (GC/MS FOR SEMIVOLATILE ORGANICS) 
Client HARGIS & ASSOCIATES,INC. ATI I.D. 107394 
Project I 850.2 

.... Proj act 11aae: HAC-roRRAN'CE 

.... 

-
1Mill 

""* 
.... 
,..., 

-
• 

.. 
.... 

... 
·~ 

... 

·-
... 
..... 

... 

.... 

------------------------------------------------------------------------------------------------saaple Client ID 
I 

4 
5 
6 

MW-3 
MW-4 
MW-2 

Parameter 

Matrix 

WATER 
WATER 
WATER 

Units 4« 

Date 
Sampled 

Date Date 
Extracted Analyzed 

23-JUL-91 08-AUG-91 
23-JUL-91 08-AUG-91 
23-JUL-91 08-AUG-91 

5• 

13-AUG-91 
13-AUG-91 
13-AUG-91 

6* 

Dil. 
Factor 

1.00 
1.00 
1.00 

------------------------------------------------------------------------------------------------N-NITROSODIMETHYLAMINE UG/L <10 <10 <10 
PHENOL UG/L <10 <10 <10 
ANILINE UG/L <10 <10 <10 
BIS(2-CBLOROETBYL)ETHER UG/L <10 <10 <10 
2-CBLOROPREHOL UG/L <10 <10 <10 
1,3-DICBLOROBEHZENE UG/L <10 <10 <10 
1,4-DICBLOROBEHZENE UG/L <10 <10 <10 
BENZYL ALCOHOL UG/L <10 <10 <10 
1,2-DICBLOROBEHZEHE UG/L <10 <10 <10 
2-MEDYLPBEHOL UG/L <10 <10 <10 
BIS(2-CBLOROISOPROPYL)ETBER UG/L <10 <10 <10 
4-MEDYLPBEHOL UG/L <10 <10 <10 
N-11ITROSO-DI-11-PROPYLAMINE UG/L <10 <10 <10 
IIB:rACBLOROJr.rBA!fl!l UG/L <10 <10 <10 
NIT.ROBEIIZEHB UG/L <10 <10 <10 
ISOPBOROIIB UG/L <10 <10 <10 
2-11ITROPBEHOL UG/L <10 <10 <10 
2,4-DIKBTBYLPBEHOL UG/L <10 <10 <10 
BENZOIC ACID UG/L <50 <50 <50 
BIS(2-CBLOROETBOXY)METRANE UG/L <10 <10 <10 
2,4-DICBLOROPBEHOL UG/L <10 <10 <10 
1,2,4-T.RICBLOROBEHZEHE UG/L <10 <10 <10 
NAPJITBALEIIB UG/L <10 <10 <10 
4-CBLOROAHILIJIB UG/L <10 <10 <10 
IIB:rACBLOROBtnADIEHB UG/L <10 <10 <10 
4-CBLOR0-3-MBTBYLPBENOL UG/L <10 <10 <10 
2 -MBTBYLJIAPBTHALBJIJ!l UG/L <10 <10 <10 
IIB:rACBLOROCYCLOPERTADIEHE UG/L <10 <10 <10 
2,4,6-T.RICBLOROPBEHOL UG/L <10 <10 <10 
2,4,5-T.RICBLOROPBEHOL UG/L <50 <50 <50 
2 -CBLOROIIAPBTHALBJIJ!l UG/L <10 <10 <10 
2-IIITROAHILIJIB UG/L <SO <50 <50 
DIMEDYLPBDALATB UG/L <10 <10 <10 
ACEHAPF.rJIYLEIIE UG/L <10 <10 <10 
2,6-DIHIT.ROTOLUEHB UG/L <10 <10 <10 
3-IIIT.ROAHILIJIB UG/L <50 <50 <50 
ACEHAPUBI:Rl!: UG/L <10 <10 <10 
2,4-DI11ITROPBEHOL UG/L <50 <50 <50 

*-- SAMPLES APPEAR TO HAVE BEE!f COHTAMIHATED DURI11G E%TRACTI011. RB-E%TRACTI011 
OCCURBD 011 08-AUG-91, PAST BOLDING TIME. NO TARGET COMPOUIIDS WERB DETECTED. 



A AnolyttcoiTechnologies,ln.::. 

GAS CHROMATOGRAPHY/MASS SPECTROSCOPY RESULTS 
Paqe 31 

Test EPA 8270 (GC/MS FOR SEMIVOLATILE ORGANICS) 
- Client HARGIS & ASSOCIATES,IHC. ~I I.D. 107394 

Project # 850.2 
""" Proj act Haae: BAC-TOIUUUfCE 

------------------------------------------------------------------------------------------------
"'~ Saaple Client ID 

# 
Matrix Date 

Sampled 
Date Date 
Extracted Analyzed 

Dil. 
Factor 

------------------------------------------------------------------------------------------------
4 
5 

... 6 

MW-3 
MW-4 
MW-2 

WATER 
WATER 
WATER 

23-JUL-91 
23-JUL-91 
23-JUL-91 

08-AUG-91 
08-AUG-91 
08-AUG-91 

13-AUG-91 
13-AUG-91 
13-AUG-91 

l.OO 
l.OO 
l.OO 

------------------------------------------------------------------------------------------------
~'it~~ Parameter Units 4 5 6 

------------------------------------------------------------------------------------------------... 4-HI'rROPBEHOL UG/L <50 <50 <50 

DIBENZOFURAH UG/L <10 <10 <10 

"" 2,4-DIHI'rROTOLUEHE UG/L <10 <10 <10 

DIETJIYLPir.rl!ALATE UG/L <10 <10 <10 -4-CBLOROPBEHYL-PBEHYLETBER UG/L <10 <10 <10 
FLUORENE UG/L <10 <10 <10 
4-HI'rROANILIHE UG/L <50 <50 <50 

• 2-METBYL-4,6-DIHI'rROPBEHOL UG/L <50 <50 <50 
H-HI'rROSODIPBENYLAMIHE UG/L <10 <10 <10 

""' 4-BROMOPBEHYL-PBEHYLETBER UG/L <10 <10 <10 
IIEXACBLOROBEHZENE UG/L <10 <10 <10 

'""' PEMTACBLOROPBEHOL UG/L <50 <50 <50 
PBEHAHTBREHB UG/L <10 <10 <10 

... AN'rBRACEHB UG/L <10 <10 <10 
DI -H-BUTYLPIITBALATE UG/L <10 <10 <10 

a FLUORAJr.rBEHE UG/L <10 <10 <10 
PYREHE UG/L <10 <10 <10 .. Btr.l'YLBBHZYLPJr.rl!ALATE UG/L <10 <10 <10 .. 3,3'-DICBLOROBEHZIDIHE UG/L <20 <20 <20 
BEHZO(a)AHTBRACERB UG/L <10 <10 <10 

"" 
CBRYSERB UG/L <10 <10 <10 
BI S ( 2-E'.rJI!LBEXYL) Plr.rl!ALATE UG/L <10 <10 <10 

,,.. DI -H-OCTYLPJr.rl!ALATE UG/L <10 <10 <10 
BEHZO(b)P'LUOIUUI'.rBEHE UG/L <10 <10 <10 

"" BEHZO(k)P'LUOIUUI'.rBEHE UG/L <10 <10 <10 
BEJIZO(a)PYKERB UG/L <10 <10 <10 

cli!/11 IHDEJI0(1,2,3-cd)PYREHE UG/L <10 <10 <10 
DIBEJIZ(a,h)AHTBRACENE UG/L <10 <10 <10 

. .,. 
BEJIZO(q,h,i)PERYLEHE UG/L <10 <10 <10 

- SURROGATES 
HI'rROBEJIZERB-DS ' 78 30*T 48 
2-FLUOROBIPBEHYL ' 58 48 72 - TERPIIEHYL-D 14 ' 110 102 110 
PBEHOL-D6 ' 20 18 34 

"" 2-FLUOROPBEHOL ' 109 114 110 
2,4,6-TRIBROMOPBEHOL ' 97 77 81 

·~ SURROGATE RECOVERY IS OUTSIDE QC CON'rROL LIMI~S. NO CORRECTIVE AC~IOH INDICATED BY METHOD. 
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A AnolytlcoiTechnologies,lnc. 

Method 
Client 
Project # 
Project Haae: 

ADDITIONAL COMPOUNDS (SEMI-QUANTITATED) 

EPA 8270 (GC/MS FOR SEMIVOLATILE ORGANICS) 
HARGIS & ASSOCIATES,IHC. 
850.2 
HAC-TORRAHCE 

Page 32 
WATER 
ATI I.D.: 107394 

-~ ------------------------------------------------------------------------------------------------Saaple Paraaeters ... 
HOME DETECTED 

5 HOME DETECTED 

6 UHIQlOWH HYDROCARBON 

-
.,. 

... 

Units 

H/A 

H/A 

UG/L 

Results 

H/A 

H/A 

40 



A AnolyllcoiTechnologies,lnc. 

GAS CBROMA~OGRAPBY/MASS SPECTROSCOPY - QUALITY CONTROL 

REAGENT BLANK 
Page 33 

~est EPA 8270 (GC/MS FOR SEMIVOLA~ILE ORGANICS) A~I I.D. 107394 .. Blank I .D. 13942 Date Extracted: 24-JUL-91 
Client HARGIS & ASSOCIA~S, INC. Data Analyzed 04-AUG-91 - Project # 850.2 Oil. Factor 1.00 
Project Haae: BAC-roRRAHCE 

"""' 

Parameters Units Results 

~ ------------------------------------------------------------------------------------------------
H-HITROSODIMETHYLAMIHE UG/L <10 

.., PHENOL UG/L <10 
ANILINE UG/L <10 ... BIS(2-CBLOROETBYL)ETHER UG/L <10 
2-CBLOROPBEHOL UG/L <10 

.... 1,3-DICBLOROBENZENE UG/L <10 
1,4-DICBLOROBENZENE UG/L <10 

• BENZYL ALCOHOL UG/L <10 
1,2-DICBLOROBENZENE UG/L <10 .... 
2 -MEDYLPBEHOL UG/L <10 .. BIS(2-CBLOROISOPROPYL)ETBER UG/L <10 
4-MEDYLPBEHOL UG/L <10 

.... N-HITROSO-DI-H-PROPYLAMINE UG/L <10 
BE%ACBLOROETBAHE UG/L <10 

.... NITROBEIIZENE UG/L <10 
ISOPBORONB UG/L <10 - 2-HITROPBENOL UG/L <10 
2,4-DI~BENOL UG/L <10 .. BENZOIC ACID UG/L <50 
BIS(2-CBLOROETBOXY)METBANE UG/L <10 .... 2,4-DICBLOROPBENOL UG/L <10 

<til 
1,2,4-TRICBLOROBENZENE UG/L <10 
NAPEBALBHB UG/L <10 
4-CBLOROAHILINB UG/L <10 .... 
BE%ACBLOROBUTADIENE UG/L <10 

·illl 4-CBLOR0-3-METBYLPBENOL UG/L <10 
2-MED!LJIAPJr.rBALENB UG/L <10 

.... BE%ACBLOROCYCLOPER'rADIENE UG/L <10 
2,4,6-TRICBLOROPBENOL UG/L <10 

;:laiii 2,4,5-TRICBLOROPBENOL UG/L <50 
2 -CBLORONAPJr.rBALENB UG/L <10 - 2-HITROAIIILINB UG/L <50 
DIMEDYLP!r.rBALA~ UG/L <10 

"* ACENAPftJIYLENB UG/L <10 
2,6-DIHITROTOLUENB UG/L <10 ·- 3-HITROAHILINB UG/L <50 

,;///# ACENAPBTBENE UG/L <10 
2,4-DIHITROPBEHOL UG/L <50 - 4-HITROPBENOL UG/L <50 
DIBEHZOFORAH UG/L <10 .. 2,4-DIHITROTOLUENB UG/L <10 
DIETBYLPJr.rBALAD UG/L <10 .... 4-CBLOROPBENYL-PBENYLETBER UG/L <10 
PLUORBHB UG/L <10 .. 4-HITROAHILINB UG/L <50 
2-METBYL-4,6-DIHITROPBENOL UG/L <50 



2hAnoiyticalTechnologies,lnc. 

GAS CHROMATOGRAPHY/MASS SPECTROSCOPY - QUALITY CONTROL 

REAGENT BLANK 

Test 
• Blank I .D. 

EPA 8270 (GC/MS FOR SEMIVOLATILE ORGANICS) 
13942 

Client HARGIS & ASSOCIATES,INC. 
"' Project # 850.2 
.., Proj act Naaa: HAC-TORRANCE 

Paraaatars Units 

ATI I.D. 
Date Extracted: 
Data Analyzed 
Dil. Pactor 

Results 

Page 34 
107394 
24-JUL-91 
04-AUG-91 
1.00 

~ ------------------------------------------------------------------------------------------------N-NITROSODIPBENYLAMINE UG/L <10 
.... 4-BROMOPBENYL-PBENYLETBER UG/L <10 

HEXACBLOROBENZENE UG/L <10 ,.,. 
P~CBLOROPBENOL UG/L <50 
PIIENAM'niRENE UG/L <10 .... AHTBRACENE UG/L <10 
DI-N-BUTYLPBTBALATE UG/L <10 

.all 
FLUORARTBENE UG/L <10 
PYRENE UG/L <10 

""' BUTYLBENZYLPBTBALATE UG/L <10 ... 3,3'-DICBLOROBENZIDIHE UG/L <20 
BENZO(a)AHTBRACENE UG/L <10 

·- CBRYSENB UG/L <10 
BIS ( 2 -Jr.rHYLBE:rYL) PIITBALATE UG/L <10 - DI -N-OCTYLPBTBALATE UG/L <10 
BENZO(b)FLUO~ UG/L <10 - BENZO(k)PLUO~ UG/L <10 
BENZO(a)PYRENE UG/L <10 ... IHDEN0(1,2,3-cd)PYRENE UG/L <10 
DIBENZ(a,h)AHTBRACENE UG/L <10 .... BENZO(g,h,i)PERYLBHE UG/L <10 

.... 
SURROGATES 
NITROBENZERB-DS ' 66 .... 
2-PLUOROBIPBENYL ' 78 ... TERPBBIIYL-D14 ' 82 
PBENOL-D6 ' 12 

"" 2-PLUOROPBENOL ' 82 
2,4,6-TRIBROMOPBENOL ' 75 

"' 



A AnolyticoiTechnologies,lnc. 

GAS CHROMATOGRAPHY/MASS SPECTROSCOPY - QUALITY CONTROL 

REAGENT BLANK 
ADDITIONAL COMPOUNDS (SEMI-QUANTITATED) 

..., Test 
Blank I.D. 

EPA 8270 (GC/MS FOR SEMIVOLATILE ORGANICS) 
13942 

~ Client HARGIS & ASSOCIATES,IHC. 
ti Project # 850.2 

Project Haae: HAC-TORRANCE 

""' Paraaeters Units 

578 ETHYLENE GLYCOL UG/L 

ATI I.D. 

Results 

1000 

Page 3!: 

107394 



A AnalytlcaiTechnologies,lnc. 

GAS CHROMATOGRAPHY/MASS SPECTROSCOPY - QUALITY CONTROL 
.,.. 

REAGENT BLANK 
Page 36 

Test EPA 8270 (GC/MS FOR SEMIVOLATILE ORGANICS) ATI I.D. 107394 
• Blank I.D. 14126 Date Extracted: 08-AUG-91 

Client HARGIS & ASSOCIATES,IHC. Date Analyzed 12-AUG-91 
"" Project # 850.2 Dil. Factor 1.00 

,.,. Proj act Haae: HAC-TORRANCE 

Parameters Units Results ,. ------------------------------------------------------------------------------------------------
H-HIT.ROSODIMETHYLAMIHE UG/L <10 

"" PHENOL UG/L <10 
AHILIHE UG/L <10 

"""' BIS(2-CBLOROETHYL)ETBER UG/L <10 
2-CBLOROPBEHOL UG/L <10 

""' 1,3-DICBLOROBENZENE UG/L <10 
1,4-DICBLOROBENZENE UG/L <10 .. BENZYL ALCOHOL UG/L <10 
1,2-DICIILOROBEHZEHE UG/L <10 .... 2-METIIYLPBEHOL UG/L <10 .. BIS(2-CBLOROISOPROPYL)ETBER UG/L <10 
4-METIIYLPIIEHOL UG/L <10 - H-HITROSO-DI-H-PROPYLAMIHE UG/L <10 
HEXACBLOROE'l'IIAHE UG/L <10 

>iOill NITROBENZENE UG/L <10 
ISOPBORORB UG/L <10 

""' 2-HIT.ROPIIEHOL UG/L <10 
2,4-DIKETBYLPBEHOL UG/L <10 .. BENZOIC ACID UG/L <50 
BIS(2-CBLOROBTIIOXY)METIIANE UG/L <10 .... 2,4-DICBLOROPBEHOL UG/L <10 
1,2,4-T.RICBLOROBEHZENE UG/L <10 .. 
HAPB'liiALEHE UG/L <10 
4-CBLOROANILIHB UG/L <10 .,.. 
BEXACBLOROBlJTADIENE UG/L <10 

""' 4-CBLOR0-3-MBTBYLPIIEHOL UG/L <10 
2 -MBTIIYLHAPJr.riiALEHB UG/L <10 

..... HEXACBLOROCYCLOPE!nADIEHE UG/L <10 
2,4,6-T.RICBLOROPIIEHOL UG/L <10 .... 2,4,5-T.RICBLOROPIIEHOL UG/L <50 
2 -CBLOROHAPJr.riiALEHB UG/L <10 

'~ 2-HIT.ROAHILIHB UG/L <50 
DIMETIIYLPII'.riiALATE UG/L <10 ... 
ACEHAPJITBYLEHE UG/L <10 
2,6-DIHIT.ROTOLUENE UG/L <10 - 3-HIT.ROAHILIHB UG/L <50 

"""' 
ACEHAPJr.riiERB UG/L <10 
2,4-DIHIT.ROPIIEHOL UG/L <50 

- 4-HIT.ROPIIEHOL UG/L <50 
DIBENZOI"'RAJJ UG/L <10 - 2,4-DIHIT.ROTOLUENE UG/L <10 
DIBTIIYLPII'.riiALATE UG/L <10 ... 4-CBLOROPIIEHYL-PIIEHYLETBER UG/L <10 
P'LUORDB UG/L <10 - 4-HIT.ROAHILIHE UG/L <50 
2-METBYL-4,6-DIHIT.ROPIIEHOL UG/L <SO 



A Anolytico1Technologies1 1 nc. 

GAS CHROMATOGRAPHY/MASS SPECTROSCOPY - QUALITY CONTROL 

REAGENT BLANK 

Page 37 
Test EPA 8270 (GC/MS FOR SEMIVOLATILE ORGANICS) ATI I.D. 107394 -Blank I.D. 14126 Date Extracted: 08-AUG-91 
Client HARGIS & ASSOCIATES, INC. Date Analyzed 12-AUG-91 ... Project # 850.2 Oil. Factor 1.00 

""" 
Project Naae: HAC-TORRANCE 

---------------------------------------------~--------------------------------------------------
Paraaeters Units Results . ------------------------------------------------------------------------------------------------
N-NITROSODIPBENYLAMINE 

• 4-BROMOPBENYL-PBENYLETBER 
HEXACBLOROBENZEHE 

_... PEH':rACBLOROPBENOL 
PHl!:NAH'rlUlENB 

- ANTBRACEHB 
DI -N-BUTYLPBTBALATE 
P'LUOR.ANTBENB 
PYREHE 
BUTYLBENZYLPBTBALATE 

,. 3, 3 '-DICBLOROBENZIDINE 
BENZO(a)ANTBRACEHE 

.,.. CBRYSENE 
BI S ( 2 -Jr.rBYIJIErYL) PBTBALATE 

• DI-N-OCTYLPII'niALATE 
BENZO(b)FLUORAHTBENE 

- BENZO(k)FLUORAHTBENE 
BENZO(a)PYR.ENB 

"* INDEMO ( 1 1 2 1 l-ed) PYREHE 
DIBENZ(a,h)ANTBRACENE 

"" BEMZO ( g I hI i) PERYLENE 

""" 

SURROGATES 
NITROBEMZBJIB-05 
2-FLUOROBIPBENYL 

, ... TERPIIEIIYL-014 
PBENOL-06 

"' 2-P'LUOROPBENOL 
2,4,6-TRIBROMOPBENOL 

UG/L <10 
UG/L <10 
UG/L <10 
UG/L <50 
UG/L <10 
UG/L <10 
UG/L <10 
UG/L <10 
UG/L <10 
UG/L <10 
UG/L <20 
UG/L <10 
UG/L <10 
UG/L <10 
UG/L <10 
UG/L <10 
UG/L <10 
UG/L <10 
UG/L <10 
UG/L <10 
UG/L <10 

' 98 

' 62 

' 56 

' 19 

' 110 

' 95 



A AnalytlcoiTechnologies,lnc. 

- Test 
Blank I.D. 

,.. Client 
Project # ,.... 
Project Haae: 

.,... Parameters 

.. HOME DETECTED 

GAS CHROMATOGRAPHY/MASS SPECTROSCOPY - QUALITY CONTROL 

REAGEHT BLAHK 
ADDITIONAL COMPOUNDS (SEMI-QUANTITATED) 

EPA 8270 (GC/MS FOR SEMIVOLATILE ORGANICS) 
14126 
HARGIS & ASSOCIATES,IHC. 
850.2 
HAC-TORRANCE 

Units 

H/A 

ATI I.D. 

Results 

H/A 

Page 38 

107394 



A AnalyticaiTechnologies,l nc. 

GAS CHROMATOGRAPHY/MASS SPECTROSCOPY - QUALITY CONTROL 

MSMSD 

Test 
•MSMSD # 

Client 

EPA 8270 (GC/MS FOR SEMIVOLATILE ORGANICS) 
19616 
HARGIS & ASSOCIATES,IHC. 

Project # 850.2 
. ..,. Proj act Haae: HAC-TORRANCE 

., Parameters Units Sample Cone 
Result Spike 

"" 

Spiked 
Sample 

Page 39 
ATI I.D. 107394 
Data Extracted: 24-JUL-91 
Date Analyzed 04-AUG-91 
Sample Matrix WATER 
REF I . D. REAGENT WATER 

' Dup Dup RPD 
Rae Spike ' Rae 

------------------------------------------------------------------------------------------------
PHENOL UG/L <10 200 82 41 94 47 14 

~ 2-CBLOROPBEHOL UG/L <10 200 154 77 136 68 12 
'""" 1, 4-DICBLOROBEHZEHB UG/L <10 100 60 60 66 66 10 

H-HITROSO-DI-H-PROPYLAMIHE UG/L <10 100 36 36*P 48 48 29 
• 1,2,4-TRICBLOROBEHZENE UG/L <10 100 72 72 84 84 15 

4-CBLOR0-3-METBYLPBEHOL UG/L <10 200 156 78 156 78 0 
1M ACEHAPBT!IBRB UG/L <10 100 78 78 82 82 5 

4-HITROPBEHOL UG/L <50 400 266 67 376 94 34 
"" 2, 4-DIHITRO'rOLUEHB UG/L <10 100 66 66 74 74 11 

PENTACBLOROPBEHOL UG/L <50 400 238 60 238 60 0 
• PYREHE UG/L <10 100 96 96 96 96 0 

... 
,.. % Recovery = (Spike Sample Result - Sample Result)*100/Spike Concentration 

RPD (Relative % Difference) = (Spiked Sample Result - Duplicate Spike Result)*100/Averaga Result 

*P RESULT OUTSIDE OP ATI'S QUALITY CONTROL LIMITS 



A Analytical Technologies, Inc. 

GAS CHROMATOGRAPHY/MASS SPECTROSCOPY - QUALITY COHTROL 

MSMSD 

Test EPA 8270 (GC/MS FOR SEMIVOLATILE ORGANICS) .... MSMSD # 20163 
Client HARGIS & ASSOCIATES, INC. 

.Jillll Project # 850.2 
Project Naae: HAC-TORRANCE 

Paraaeters Units 

.. PHENOL UG/L 
2-CBLOROPBENOL UG/L ,. 1,4-DICBLOROBENZEHE UG/L 
N-HITROSO-DI-H-PROPYLAMINE UG/L .... 1,2,4-TRICBLOROBENZENE UG/L 
4-CBLOR0-3-METBYLPBENOL UG/L • ACENAPBTBENE UG/L 
4-HITROPBENOL UG/L .... 
2,4-DINITROTOLUENE UG/L 

<- PENTACHLOROPHENOL UG/L 
PYRENE UG/L 

Sample 
Result 

<10 
<10 
<10 
<10 
<10 
<10 
<10 
<50 
<10 
<50 
<10 

Cone 
Spike 

200 
200 
100 
100 
100 
200 
100 
400 
100 
400 
100 

Spiked 
Saaple 

86 
188 
78 
54 
74 
180 
94 
76 
72 
518 
144 

ATI I.D. 
Date Extractecl: 
Date Analyzed 
saaple Matrix 
REF I.D. 

% 
Rec 

43 
94 
78 
54 
74 
90 
94 
19 
72 
130 
144*F 

Dup 
Spike 

82 
182 
90 
so 
80 
172 
90 
64 
72 
532 
140 

~ % Recovery = (Spike Sample Result - Sample Result)*100/Spike Concentration 

Page 40 
107394 
08-AUG-91 
12-AUG-91 
WATER 
REAGENT WATER 

Dup RPD 
% Rae 

41 5 
91 3 
90 14 
so 8 
80 8 
86· 5 
90 4 
16 17 
72 0 
133 3 
140*F 3 

RPD (Relative % Difference) = (Spiked Sample Result - Duplicate Spike Result)*100/Average Result 

*F RESULT OUTSIDE OF ATI'S QUALITY CONTROL LIMITS .... 
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PROJE//!J.Mc 
PROJECT No./TASK No. SAMPLE ANALYSES 

ESTIMATED SPECIAL LABORATORY 

~ 
CONC~NTHATION 

Rro. z. CONTAINERS REQUESTED RANGE (ppbl HANDLING INFORMATION 
FOfl voA·s 

PROJECT MANAGER '& ~--~-FAX No.6/7 Y'5'(SBJ9 

~ 
... '1 

,.,J- r~ 
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~ SAM"/?'~,r)_~~~ ~AMPLER (PRIHTEDb ) 
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~ ~ 

" ~~ I~ ~ /OJZJJ( SAMPLE MATRIX PAESER- 1 I~ ~ " ~ ~~ N 
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~ It-
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I~ ftl -~ ~ "" ~ 
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~ 
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~ ~ 
.... 
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Shipment Method: ,u;~ "- ff ~QU ~ 

l/2~ (.C-u~.dA.// ~ 1 Fill oul lorm completely except lor shaded areas Send Results lo: 
0 

IJ. v~~ 
(_ (lab use only); sign only alter verilied lor complcleness 

[] 1315 H. CAMPBEll llo. Ul 

!UutJvJ , Th-e_ Time IJ7-~ )IE$ol94 
Time 2. Complele In ballpolnl pen. Draw one line lhrough oJJms. tUCSON. AZ lUll (IOZI 111·7)00 

1-;t/d 
lnllial and dale coJJecllon. 0 2Z22 S. DOBSON RD. llo. 401 

tr I • 3. lndicale number ol sample containers in analysis requesl 
Company Company ~1(/~345·0111 

space; lndicale choice with j or x. 

Relinquished by. Dale Received by: Dale 4. Nolo applicable preservatives. special lnslrucllons, 
.'r/. 23 VUUDA DE LA PlAYA llo. Ul 

LA~ 12017 ):,;!J-:,54·0115 

and dcvialions lrom typical enviromnenlal samples. V: II M. SfPUlV~rt~VD No. 210 

5. Consul! project OA documents lor specific inslruclions. MANHATtAN BEACH, CA 10211 

T imo Time 
(Z Ill l7Z·711Z 

Sample Receipt: 0 1111 W. BURBAIIII OlYD. No. f 

0 No. of contalnere correct 0 received good condition/cold BURBANK, CA. 11501 (I Ill 511-4511 

Company laboratory [l CUIIOdy seals 18CUfe 0 conforms to COC document 
Send invoice to La Jolla. CA. 
Bus111ess Olltce Atln Kim Sturek 

- -
ORIGINAl: lABORATORY YEllOW: OA MANAGFR PINK: FIELD/TASK MANAGER 
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~ 
Ar:I: 

f'•f 
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1 
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I" 
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~ ~ 
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~ ~ 
I .. r-.. 

I~ 
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Total number of Cont•lnere par •n•lyele: Tot•l No. of Cont•lnere: 1 b 

Relinquished by: Dale ~d;;LJ Dale INSTRUCTIONS Shipment Method: ~~M~/ (})~~,f!ukA. tl 

#.~ ~~ ~ Send Results to: 0 I.Pt<t; 1. Fill out form completely excepl for shaded areas 

r' _/ ---- u {lab use only); sign only after verified tor completeness. 
0 JJIS H. CAMPBELL llo. Ill 

~J~~r ~ Time ~~->v~~ 
Time 2. Complete In ballpoint pen. Draw one line through errors, TUCSON, AZ lUll (1021 111-llOO 

:r,<j6 
Initial and dale correction. O 2222 S. 0088011 RD. II•. Ill 

ComPiJnv ' Company 3. lndlcale number of sample containers in analysis request 
ME~'WJJr~S-0111 

space; Indicate choice wilh / or x. 

Relinquished by. Dale Rece111ed by: O•le 4. Nola applicable preaervallves, special Instructions, 
V:2 3 AVEIIIDA DE LA PlAYA llo. Ill 

LA~ ·rl7 ~Ill 454-0IIt 

and deviations hom typical environmental samples. Jlh UA 

5. Consult p10ject QA documents tor specific Instructions. 
\{111 II. SEP LYE A LV . llo. Zll 

MANHATTAN BEACH, CA 10211 
(21ll Jl2-7tl2 

T inw Time S;,:le Receipt: U II .. W. BURBANK llVD. llo. f 

[ ~o. of conlaln•ra correct 67eaalved good condition/cold BURBANK, CA IISOI (1111 SIJ-4~11 

Company Laboratory [~;ody seals aecUJe ~nforms lo COC document 
Send invoice lo La Jolla. CA 
Business Otlice Alln Kim Simek 

- ~-·· .... 
OAIGit-IAI: I ABORATORY YEI.LOW: OA MAI'IAII[R PIIIK· FIEI 0/TASK MANAOFR 



i i 

PROJECT NAME 

HAC 

~ ~ ~11A1N!o~-c6sfoo\ he~otfo AN6 A .. "\.vs'a~ 'Re!.u~s"P .-"""' 
PROJECT No./TASK No. 

lorn~~. .Pro .. 2_ 
SAMPLE 

CONTAINERS 
ANALYSES 

REQUESTED 

ESTIMATED 
COUCtNrRAIION 

riANGE lpv!J) 
fOflVOAS 

iDATE~-~~~bl 
SPECIAL 

HANDLING 

l: 
PAGE 

t a 
!I Of 

LABORATORY 
INFORMATION 

!. 

PROJECT MANAGE(!... _ 11 ljJ ~ ~ FAX No. II ~ 
OA MANAGE!!-, f,~'LJV1!..... FAX No. ~ ATI 

LAB 
ID 

/!>1'?:1( 

REMARKS 

1-----4-----4----l----1--H-1 I I I 1-l-H-1 I I I I I I I I I I I I I 1-4-1-1--f-1-1-·f-t-f-·.f 1 

1------f------1----·· ·-----·- --·- 1--f-f-+-f-H- -1-1-t-f-1-f-t-J-1-t-l--t--.- ·----- ·-·---- --- -

J --·---

Total number of Conl•lnere per •nalyala: f 
I I I I IJI ,-,-~-~-1-lVI-,-,-,,-,-,,,,,, I I I I I G Z 'f {f 11--H-H-ii-TI---L.Toi•....L...-JI No_..j. of-C_._ont-alner-a: ·...,.__l.r..------~1 

Dale 

'L 
Reli~ ~~ai~Recelved by: 

AI · r+/2 ~:&(J 
Time &_/-~~6:JtQt T:me 

Company Company ,tjo 

Relinquished by. Dale I Received by: Date 

INSTRUCTIONS 

1. Fill out form completely exce111 lor shaded areas 

(lab use only); sign only after verified lor completeness. 

Shipment Method: )/4/4 ~ 
Send Results to: () 

331!1 N. CAMPIIllL No. Ill 
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APPENDIX D 
FIELD PROCEDURES FOR PROPOSED WORK 

1.0 INTRODUCTION 

The objectives of installing groundwater monitor wells are to obtain data 
on geologic conditions, to provide water level information, and to collect and 
ana 1 yze groundwater samp 1 es to determine the chemica 1 qua 1 i ty of the groundwater. 
These activities will be performed in accordance with standard operating 
procedures for monitor well design and construction, lithologic logging, 
groundwater level measurement, and groundwater quality sampling. Field personnel 
will adhere to standard operating procedures in order to ensure quality 
assurance. 

Prior to entering the field, personnel will contact applicable agencies and 
municipal governments to ensure compliance with regulatory requirements regarding 
access, drilling, and well construction. Additionally, all field personnel will 
be familiar with the well construction details before well construction begins. 

The drilling and completion of each monitor well will be supervised by a 
geologist/hydrogeologist responsible for description of lithology, selection of 
screened intervals, and determination of final well completion depth. 



HARGIS+ ASSOCIATES, INC. 

2.0 SHALLOW MONITOR WELL INSTALLATION 

Proposed shallow monitor well construction materials, drilling techniques, 
and well development are described. Five to seven shallow monitor wells are 
proposed. 

The depth to first groundwater at the site is expected to be approximately 

85 feet below land surface (bls). The monitor well screen intervals will not 
exceed 30 feet in length with approximately 10 feet of screen above the water 
table. Total depth is expected to be approximately 105 feet bls. 

A hollow stem auger drill rig will be used to construct the water table 
monitor wells. Pilot boreholes will be drilled with a 6-inch outside diameter 
( 00) ho 11 ow stem auger with cant i nuous core capability. Boreho 1 es will be 

lithologically logged by inspecting auger cuttings and soil samples obtained from 

drive samples and/or core barrels. After the pilot borehole has been 
constructed, the hollow stem auger string will be removed and a larger diameter 
hole will be reamed using a 10-inch 00 hollow stem auger. The large diameter 
hollow stem auger will be equipped with a wooden plug to prevent flowing sand 
from entering the inside of the hollow stem auger. Downhole drilling equipment 
will be steam cleaned before use in each monitor well. 

Nominal 4-inch diameter factory-slotted polyvinyl chloride (PVC) screen 
with 0.020-inch slots will be installed in each well. Factory cleaned PVC well 
screen and casing will be shipped in sealed plastic wrap. Nominal 4-inch, flush
threaded schedule 40 PVC blank casing will be installed above the screen to land 

surface. A filter pack of Monterey No. 1C sand or its equivalent will be 

installed to approximately 2 feet above the screen. A fine-grained sand will be 

placed over the filter pack to prevent the migration of the overlying grout into 

the screened interval. A bentonite grout will be placed in the well annulus from 

the fine-grained sand to land surface. Filter pack, fine-grained sand and the 
bentonite grout will be placed by gravity feed directly into the annulus between 
the well casing and the hollow stem auger. To prevent sand locking inside the 
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hollow stem, the auger will be slowly lifted from the hole as the filter pack is 

emplaced. Utility vaults with vandal-resistant aluminum or steel lids will be 

installed at the surface over each well. 

Following completion, each water table monitor well will be swabbed and 

bailed until the production of fine-grained sediments is minimal. If the well 

capacity is sufficient, final well development will be achieved by installing a 

temporary submersible pump and pumping until the discharge clears. Discharge 

rates will be estimated volumetrically. Water level recovery will be measured 

and recorded after well development. 

Groundwater samples will be collected using dedicated electric submersible 

pumps. The pumps will have a nominal flow rate of 5 gallons per minute (gpm) 

which should be sufficient to purge the wells within approximately 10 minutes. 

Established groundwater sampling procedures will be followed (Hargis + 

Associates, Inc. [H+A], 1991). The measuring points of each new well will be 

surveyed to a vertical precision of 0.01 foot and a horizontal precision of 

0.1 foot. 
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3.0 EXPLORATORY BORING DRILLING AND DEEP MONITOR WELL INSTALLATION 

The proposed exploratory boring will be drilled and the deep monitor well -
will be constructed using mud rotary methods. Only high grade bentonite type 

drilling muds will be used, and the mud must be approved by the on-site geologist 

prior to use. Drilling mud characteristics will be maintained through periodic 
monitoring of fluid weight, viscosity, and sand content. Downhole mud rotary 

drilling equipment will be steam cleaned prior to drilling the exploratory 
boring. Drill cuttings will be collected frequently during the drilling of the 

exploratory boring, mud circulation controlled, and drill cutting recirculation 
minimized in order to provide a reliable lithologic log. 

3.1 EXPLORATORY BORING 

A nominal 4-inch borehole will be drilled using mud rotary methods. The 
small-diameter exploratory borehole provides an efficient means of identifying 
lithologic units for well design. A lithologic description of formation 
materials encountered during drilling will be recorded in the field notebook. 

An electrical resistivity and caliper log will be run in the borehole. These 

geophysical logs obtained from the exploratory boring will be used to further 
define hydrogeologic contacts and will aid in the identification of the conductor 
casing interval and well screen interval for the deep monitor wells. The 
exploratory boring will be abandoned upon completion of the geophysical logging 
activities by pressure grouting with neat cement from the bottom of the boring 
using a tremie pipe. Neat cement will be mixed using 5 to 6 gallons of water per 
sack of cement. 

3.2 DEEP MONITOR WELL 

For the mud rotary well completion, mild steel conductor casing will be 
pressure grouted in place with neat cement to 5 to 10 feet above the interval to 
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be screened. Conductor casing will be installed to stabilize the borehole during 
well construction and to isolate the screened interval from the overlying units. 
After the conductor casing is installed, new mud will be mixed and the interval 
to be screened will be drilled. The potential for cross contamination will be 
greatly reduced by isolating the overlying units and using fresh drilling mud to 
complete the borehole below the conductor casing. 

The length of well screen will be selected based on exploratory boring 
data. If the exploratory boring data indicate that a well screen greater than 
30 feet in length is appropriate, the California Regional Water Quality Control 
Board will be notified in advance of monitor well installation. Filter pack will 
be installed in the monitor well from the bottom of the boring to approximately 
2 feet above the screen. Approximately 3 feet of very fine sand will be placed 
in the annulus above the filter pack. The very fine sand will act as a grout 
filter to reduce the possibility of grout entering the filter pack. 

A well seal will be installed from the top of the grout filter to land 
surface. The well seal will consist of a high solids bentonite grout such as NL 
Baroid's Benseal or American Colloid's Volclay Grout. The grout will be mixed 
following manufacturers' recommendations. 

Following completion of the deeper monitor well, its measuring point will 
be surveyed to a vertical precision of 0.01 foot and a horizontal precision of 
0.1 foot. 

Groundwater samples will be collected using a dedicated electric 
submersible pump. The pump will have a nominal flow rate of 5 to 10 gpm. 
Established groundwater sampling procedures will be followed (H+A, 1991). 
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trichloroethane (1,1,1-TCA), tetrachloroethylene (PCE), 1,1-dichloroethene 

(1,1-DCE), and 1,2-dichloroethane (1,2-DCA) (Table 2; Figure 3). VOCs were 

not detected in monitor wells MW-3, and MW-4. 

TCE was detected in groundwater samples collected from monitor 

wells MW-1 and MW-2. The highest concentration of TCE was 910 micrograms per 

liter (ug/1) in a groundwater sample collected from monitor well MW-2. The 

Maximum Contaminant Level (MCL) established by the Department of Toxic 

Substances Control (DTSC) for TCE is 5 ug/1. The concentration of TCE 

detected in the groundwater sample collected from monitor well MW-2 on 

March 5, 1992, is similar to that detected in the groundwater sample collected 

from this well in July 1991. However, the concentration of TCE detected in 

the groundwater sample collected from monitor well MW-1 on March 5, 1992 is 

less than that detected in groundwater samples collected from this well in 

July 1991 (Table 2; Figure 3). 

1,1,1-TCA was detected in the groundwater sample collected from monitor 

well MW-2 at a concentration of 2.6 ug/1. The MCL established by DTSC for 

1,1,1-TCA is 200 ug/1. The concentration of 1,1,1-TCA in groundwater samples 

collected from monitor well MW-2 in July 1991 was less than the detection 

limit of 5 ug/1. Therefore, the results of March 1992 and July 1991 analyses 

may be considered similar. The concentration of 1,1,1-TCA was less than the 

detection limit of 0.4 ug/1 in the groundwater sample collected from monitor 

well MW-1 on March 5, 1992. However, 1,1,1-TCA was detected at concentrations 

of 3 ug/1 in groundwater samples collected from this well in July 1991 

(Table 2; Figure 3). 

PCE was detected in groundwater samples collected from monitor 

wells MW-1 and MW-2. The highest concentration of PCE was 39 ug/1 collected 

from monitor well MW-2. The MCL established by DTSC for PCE is 5 ug/1. The 

concentrations of PCE detected in the groundwater sample collected from 

monitor well MW-2 on March 5, 1992, is similar to that detected in groundwater 

samples collected from this well in July 1991. However, the concentration of 
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PCE detected in the groundwater sample collected from monitor well MW-1 on 
March 5, 1992, 3.2 ug/1, is less than that detected in groundwater samples 
collected from this well in July 1991 (Table 2; Figure 3). 

1,1-DCE was detected in the groundwater sample collected from monitor 
well MW-2 at a concentration of 13 ug/1. The MCL established by DTSC for 

1,1-DCE is 6 ug/1. However, 1,1-DCE was not detected in groundwater samples 
collected from this well in July 1991 (Table 2; Figure 3). 1,1-DCE was not 
detected in the groundwater sample collected from monitor well MW-1 on 

March 5, 1992. 

1,2-DCA was detected in groundwater samples collected from monitor 
wells MW-1 and MW-2. The highest concentration of 1,2-DCA detected was 
8.3 ug/1 in the groundwater sample collected from monitor well MW-2. The MCL 
established by DTSC for 1,2-DCA is 0.5 ug/1. 1,2-DCA was not detected in 
groundwater samples collected from site monitor wells in July 1991 (Table 2; 
Figure 3). 

4.2.2 Total Dissolved Chromium 

Total dissolved chromium was detected in groundwater samples collected 
from monitor wells MW-1 through MW-4 (Table 3; Appendix A). The highest 
concentration of total dissolved chromium was 0.06 milligram per liter (mg/1), 
detected in the groundwater sample collected from monitor well MW-2. The MCL 
established by DTSC for chromium is 0.05 mg/1. The concentrations of total 
dissolved chromium detected in groundwater samples collected from the four 

monitor wells on March 5, 1992, are similar to those detected in groundwater 

samples collected from site monitor wells in July 1991. 
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5.0 CONCLUSIONS 

Based on water level and water quality data obtained during the March 5, 
1992 quarterly groundwater monitoring, the following are concluded: 

1. The direction of groundwater flow at the site in March 1992 was to the 
east. The direction of groundwater flow and the hydraulic gradient have 
not changed compared to July 1991 data. 

2. Concentrations of VOCs detected in groundwater samples collected from 
monitor wells MW-1 and MW-2 on March 5, 1992, are similar to those 
collected in July 1991. However, comparison of the results of the March 
5, 1991 quarterly groundwater sampling with the July 1991 groundwater 
sampling indicated the following: 

Concentrations of TCE, 1,1,1-TCA, and PCE have decreased in 
monitor well MW-1 since July 1991. 

1,1-DCE was detected in the groundwater sample collected from 
monitor well MW-2 on March 5, 1992, but 1,1-DCE was not detected 
in the groundwater sample collected from this well in July 1991. 

1,2-DCA was detected in groundwater samples collected from monitor 
wells MW-1 and MW-2 on March 5, 1992, but 1,2-DCA was not detected 
in these wells in July 1991. 

3. TFH and BTEX were not detected in the groundwater sample collected from 
monitor well MW-2 on March 5, 1992. However, TFH were detected in 
groundwater samples collected from monitor well MW-2 at concentrations 
near the detection limit in July 1991. 
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4. Concentrations of total dissolved chromium detected in groundwater 
samples collected from site monitor wells MW-1 through MW-4 on March 5, 
1992, are similar to those collected in July 1991. 
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QUARTERLY GROUNDWATER MONITORING REPORT 
MARCH 1992 

HUGHES AIRCRAFT COMPANY 
ELECTRON DYNAMICS DIVISION 

TORRANCE, CALIFORNIA 

1.0 INTRODUCTION 

This report presents and summarizes the results of the quarterly 
groundwater monitoring performed for the Hughes Aircraft Company (HAC), 
Electron Dynamics Division located at 3100 West Lomita Boulevard, Torrance, 
California (the site) (Figure 1). Groundwater monitoring at the site is 
required by the California Regional Water Quality Control Board (CRWQCB) 
(CRWQCB, 1990). The purpose of the quarterly groundwater monitoring is to 
evaluate changes in groundwater quality, depths to water, and groundwater flow 
direction since the time of the previous groundwater assessment performed in 
July 1991. The quarterly groundwater monitoring was conducted in accordance 
with the recommendations contained in the Groundwater Assessment Report and 
included depth to water measurements and groundwater sampling of four site 
monitor wells (Hargis+ Associates, Inc. [H+A], 1991). 
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2.0 PHYSICAL SETTING 

2.1 GEOLOGIC CONDITIONS 

The site is located in the city of Torrance, California, and lies within 

the West Coast Basin. The stratigraphy of the West Coast Basin includes 
Quaternary age continental and marine deposits and Tertiary age marine 
sediments that overlie a basement complex of igneous and metamorphic rocks. 
The geologic units of interest are, from oldest to youngest, the Pica 

Formation, the San Pedro Formation, the Lakewood Formation, older dune sand, 

alluvium, and active dune sand (California Department of Water Resources 
[CDWR], 1961). 

The lithology of the sediment beneath the site generally consists of 
interbedded silt, clay, and sand, which occurs from land surface to 
approximately 45 feet below land surface (bls). Relatively homogeneous, 
varicolored, very fine- to fine-grained, micaceous sand occurs from 
approximately 45 feet bls to the total depth explored of approximately 
110 feet bls (H+A, 1991). The sediments encountered at the site below the 
water table appear to correlate with the Lakewood Formation (CDWR, 1961). 

2.2 HYDROGEOLOGIC CONDITIONS 

The Gage aquifer and the Silverado aquifer are the regional 
hydrogeologic units that underlie the site (CDWR, 1961). The Gage aquifer 

occurs from the water table at approximately 90 feet bls to a depth of 

approximately 200 feet bls (Hargis & Montgomery, Inc. [H&M], 1983). The Gage 

.... 

-

-
aquifer is ·about 100 feet thick and is composed mostly of sand. The Silverado -

aquifer underlies the Gage aquifer and occurs at a depth of about 
250 feet bls. In the vicinity of the site, the two aquifers are reportedly 
separated by approximately 40 feet of clay (H&M, 1983). This clay appears to 
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be present north, south, and west of the site and pinches out to the east 

where the Gage and Silverado aquifers appear to merge (CDWR, 1961). 

Four monitor wells, MW-1 through MW-4, installed at the site were 

screened in an unconfined aquifer from approximately 75 to 113 feet bls. This 

aquifer appears to correlate with the Gage aquifer (CDWR, 1961). Based on 

water levels measured in site monitor wells on July 23, 1991, water level 

elevations ranged from approximately -9.9 to -8.9 feet mean sea level (msl), 

and the direction of groundwater flow was to the east (H+A, 1991). 
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3.0 FIELD PROCEDURES 

The following section describes the field procedures employed during the 
March 1992 quarterly groundwater monitoring. The field procedures included 
measuring depths to water in monitor wells and collecting groundwater samples. 

3.1 WATER LEVEL MEASUREMENT 

Water levels were measured in the four site monitor wells prior to 
collection of groundwater samples on March 5, 1992. Water levels were 
measured using a flat tape electric sounder. The top of the sounding tube was 
a surveyed reference point which was used to calculate water level elevations. 

3.2 GROUNDWATER SAMPLE COLLECTION 

Groundwater samples were collected from the four site monitor wells. 
Prior to groundwater sampling, the wells were pumped until at least three 
casing volumes of water were removed from the wells and the parameters of 
electrical conductivity (EC), pH, and temperature had stabilized. Groundwater 
samples were collected from site monitor wells using dedicated electric 
submersible pumps. A GSI Hydac EC, pH, and temperature meter was used for 
measuring parameters. The meter was calibrated prior to sampling. Monitor 
well discharge was stored in 55-gallon drums. The drums were labeled with 
well identifier and time of sampling and set near the monitor well locations 
for HAC handling. 

Groundwater samples from all four monitor wells were collected for 
analysis of halogenated volatile organic compounds (VOCs) using U.S. 
Environmental Protection Agency (EPA) Method 8010 and total dissolved chromium 
using EPA Method 6010. Groundwater samples collected from monitor well MW-2 
were also analyzed for total fuel hydrocarbons (TFH) using modified EPA 

4 
850.506LF 

Apri 1 14, 1992 

-



~ HARGIS+ ASSOCIATES, INC. 

Method 8015 and aromatic VOCs, benzene, toluene, ethylbenzene, and xylenes 
(BTEX) using EPA Method 8020. Groundwater samples for VOCs and TFH analyses 
were collected in 40-milliliter (ml) vials and preserved in hydrochloric acid. 
Groundwater samples for total dissolved chromium were collected in 500-ml 
plastic, non-preserved sampling containers. The samples were transmitted to 
Environmental Process Technology Laboratory (EPTL) in El Segundo, California, 
by H+A staff. The samples for total dissolved chromium were filtered and 
preserved with nitric acid within 24 hours of collection. 

Split, duplicate, and blank samples were collected according to H+A 
quality assurance/quality control procedures. One duplicate and one split 
groundwater sample were collected during the March 1992 quarterly groundwater 
monitoring. The duplicate sample MW-100 was collected from monitor well MW-1 
and analyzed for VOCs using EPA Method 8010 and total dissolved chromium using 
EPA Method 6010. The split sample was collected from monitor well MW-2 and 
analyzed for VOCs using EPA Methods 8010 and 8020, TFH using modified EPA 
Method 8015, and total dissolved chromium using EPA Method 6010. Split 
samples were delivered to the Analytical Technology, Inc. (ATI) laboratories 
in San Diego, California by H+A staff. One field blank sample and one trip 
blank sample were prepared during the March 1992 quarterly groundwater 
monitoring using reagent grade water prepared by EPTL. The field blank was 
prepared in the vicinity of monitor well MW-3 for analysis of VOCs using EPA 
Method 8010 and total dissolved chromium using EPA Method 6010. The field and 
trip blank samples accompanied sample shipments to EPTL. One trip blank 
sample prepared with reagent grade water by ATI, was enclosed with the sample 
shipment to ATI. 
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4.0 GROUNDWATER MONITORING RESULTS 

Section 4.0 presents the results of the March 1992 quarterly groundwater 
monitoring. Groundwater monitoring results include depth to water 

measurements, groundwater flow direct1on, and chemical quality of groundwater. 

4.1 WATER LEVELS 

Based on water levels measured in monitor wells on March 5, 1992, water 

level elevations ranged from approximately -11.0 feet msl in monitor 

wells MW-2 and MW-3 to -9.7 feet msl in monitor well MW-4 (Table 1). Based on 
these data, the direction of groundwater flow is to the east, and the 
hydraulic gradient is approximately 0.002 (Figure 2). 

Comparison of depths to water measured during the initial groundwater 
monitoring on July 23, 1991, with those measured on March 5, 1992, indicates 

that water levels in all four monitor wells have decreased approximately 
1 foot since July 23, 1991. 

4.2 CHEMICAL QUALITY OF GROUNDWATER 

Analytical results from groundwater samples collected on March 5, 1992, 
indicated that VOCs and total dissolved chromium are present in groundwater 

underlying the site (Appendix A). No TFH or BTEX were detected in groundwater 
samples collected during this quarterly groundwater monitoring. 

4.2.1 Volatile Organic Compounds 

VOCs detected in groundwater samples collected from monitor wells MW-1, 

and MW-2 on March 5, 1992 were: trichloroethylene (TCE), 1,1,1-
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TABLE 1 

WATER LEVEL ELEVATIONS 

REFERENCE POINT WATER LEVEL 
WELL DATE ELEVATION DEPTH TO WATER ELEVATION 

IDENTIFIER MEASURED {feet msl) {feet brg) (feet msl) 

MW-1 03/05/92 79.30 89.47 -10.17 

MW-2 03/05/92 77.22 88.17 -10.95 

MW-3 03/05/92 77.90 88.87 -10.97 

MW-4 03/05/92 75.62 85.30 -9.68 

msl = Mean sea level 
brp = Below reference point 

~ HARGIS+ ASSOCIATES, INC. 



,. 

""' 

.. 

<"" 

... 

"" 
<< ... 

< .. 

TABLE 2 

ANALYTICAL RESULTS FOR VOLATILE ORGANIC COMPOUNDS 
IN GROUNDWATER SAMPLES 

.. .... CONCENTRATIONS 

WELL SAMPLE 
IDENTIFIER DATE TCE 

MW-1 03/05/92 47 
07/23/91 200 
07/15/91 180 

MW-2 03/05/92 910 
07/23/91 1,000 
07/15/91 650 

MW-3 03/05/92 <0.4 
07/23/92 1 
07/15/91 2 

MW-4 03/05/92 <0.4 
07/23/91 <1 
07/15/91 <1 

TCE = Trichloroethylene 
1,1,1-TCA = 1,1,1-Trichloroethane 

PCE = Tetrachloroethylene 
1,1-DCE = 1,1-Dichloroethylene 
1,2-DCA = 1,2-Dichloroethane 

}, 1.1-TCA 

<0.4 
3 
3 

2.6 
<5 
<5 

<0.4 
<1 
<1 

<0.4 
<1 
<1 

IN MICROGRAMS PER LITER ...... 

___IT.L 121-DCE 122-DCA 

3.2 <1 4.8 
23 3 <1 
22 <2 <2 

39 13 8.3 
53 <5 <5 
30 <5 <5 

<0.7 <1 <0.4 
<1 <1 <1 
<1 <1 <1 

<0.7 <1 <0.4 
<1 <1 <1 
<1 <1 <2 

(<) = Less than; numerical value is the Limit of Detection for that 
compound 

"ij~ HARGIS+ ASSOCIATES, INC. 



"" 

.. 

WELL 

TABLE 3 

ANALYTICAL RESULTS FOR TOTAL DISSOLVED CHROMIUM 
IN GROUNDWATER SAMPLES 

CONCENTRATION OF TOTAL 
DISSOLVED CHROMIUM 

IDENTIFIER SAMPLE DATE (milligrams ger liter} 

MW-1 03/05/92 0.04 
07/23/92 0.14 
07/15/92 0.02 

MW-2 03/05/92 0.06 
07/23/92 0.02 
07/12/92 0.04 

MW-3 03/05/92 0.05 
07/23/91 0.05 
07/15/91 0.02 

MW-4 03/05/92 0.03 
07/23/92 0.02 
07/11/92 0.03 

~ HARGIS+ ASSOCIATES, INC. 
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METHOD 8010 I 601 VOLA Til.£ ORGANICS ANALYSIS DATA SHEET 

Lab Name: EP'IL (HAC I EDSG) 

Lab Sample Ip: rV\ W - d.. 

Lab File ID: ~ I 0 5 <B 

Matrix: (soil I water) WATER 

Date Sampled: --=3'-+-} _S_,/,__q.:__~-
Date Received: __ 3-~./_5_.~....( ...;,.q....::.d-, __ 

Date Analyzed: --=3--+-{ ..:;_b __._I _'f_?-. __ 

Sample wt I vol :_--'5::...-...&..c-). ___ _ 

COMPOUND R. TIME! DAILY R.F. PEAK HEIGHT OIL. I DET.LIM. I AMT.FOUND 
(MIN) I (ug/L) I (ug/L) 

Chloromethane 2.03 4788 - - 0.7 l N~ 

Bromomethane 3.35 4809 - ~ I 0.5 I 
Vinyl Chloride 4.26 6769 - - 1.2 

Chloroethane 5.42 10615 - - 0.7 

Methylene Chloride 7.72 12539 - - 0.4 ,v 
Trichlorofluoromethane 9.77 10315 ~~~5-=t - 1.6 I I(:, 

1 ,1 Dichloroethylene 10.4 12661 1'='4\CS~ - I 1 13 
1 . 1 Dichloroethane 11.73 I 12760 - - 0.4 t-Jl) 

trans 1,2 Dichloroethylene 12.38 I 12543 - - 0.2 I 
Chloroform 12.99 16959 - - 0.3 ~ 

1,2 Dichloroethane 13.71 13419 II o Cf91 - 0.4 <g.::> 
1 '1 ,1 Trichloroethane 15.06 13095 34\31- - 0.4 ~.t;, 

Carbon Tetrachloride 15.45 14168 - - 0.8 N!> 
Bromodichloromethane 15.93 10805 - .... 0.3 

1,2 Dichloropropane 17.27 11114 - - 0.3 

trans 1 ,3 Dichloropropene 17.48 16604 - - 0.1 ,v 
Trichloroethylene 17.97 14578 tCf~LfO" fc(.,Jo l 0.4 CJto 

1, 1,2 Trichloroethane 18.75 9250 - - 0.2 Nt) 
Dibromochloromethane 18.75 9250 - - 0.2 

cis 1 ,3 Dichloropropene 18.75 9250 - - 0.2 

Bromoform 19.77 4548 - - 0.3 

1,1 ,2,2 Tetrachloroethane 21.47 4240 - - 0.7 -..:.1 

Tetrachloroethylene 23.6 18555 ':}-d..":!\(,0 - 0.7 39 
Chlorobenzene 26.04 4745 -- - 0.5 Nb 

1,3 Dichlorobenzene 40.03 2166 - - 0.5 
1,2 Dichlorobenzene 41.75 2060 - - 0.5 
1,4 Dichlorobenzene 42.1 1970 - - 0.5 "V 

SURG: BROMOCHLOAOMElHANE 10.95 <331-\d--. ~q 4 ·b<6 - - llL_'f 

AMT. SPIKED (ug/L) = 10 
%RECOVERY= I\ 'l 

* M-?vt....,.. F" ~ :t5 r r ~PV&.-/5,...t ~,__o b IL.V'TlO,.._, 

}I 

* 



!viETBOD 8010 I 601 VOLATILE ORGANICS ANALYSIS DATA SHEET 

Lab Name: EPTL (HAC I EDSG) 

Lab Sample ID: ('(\ \]'[ - 3 

Lab File ID: b \ 0 0 ~ 

Matrix: (soil I water) WATER 

COMPOUND I R. TIME! DAILY R.F. 
(MIN) 

Chloromethane 2.03 4788 
Bromomethane 3.35 4809 
Vinyl Chloride 4.26 6769 
Chloroethane 5.42 10615 

Methylene Chloride 7.72 12539 
Trichlorofluorom ethane 9.77 I 10315 

1,1 Dichloroethylene 10.4 12661 

1 '1 Dichloroethane 11.73 12760 
trans 1 ,2 Dichloroethylene 12.38 12543 

Chloroform 12.99 16959 
1 ,2 Dichloroethane 13.71 13419 

1 '1,1 Trichloroethane 15.06 13095 
Carbon Tetrachloride 15.45 14168 

Bromodichloromethane 15.93 10805 
1 ,2 Dichloropropane 17.27 11114 

trans 1 ,3 Dichloropropene 17.48 16604 
Trichloroethylene 17.97 14578 

1, 1 ,2 Trichloroethane 18.75 9250 
Dibromochloromethane 18.75 9250 
cis 1 ,3 Dichloropropene 18.75 9250 

Bromoform 19.77 4548 
1 , 1 ,2,2 Tetrachloroethane 21.47 4240 

Tetrachloroethylene 23.6 18555 
Chlorobenzene 26.04 4745 

1,3 Dichlorobenzene 40.03 2166 
1,2 Dichlorobenzene 41.75 2060 
1,4 Dichlorobenzene 42.1 1970 

SURG: BROMCCHLOROMETHAN_E 10.95 ~~4":)_ 

AMT. SPIKED (ug/L) = 10 
%RECOVERY= q~ 

. 

Date Sampled: __ 3_/ 5_(~'-l_L-__ 

Date Received: ---=3:........,j,.{-=5=-------l.{_'l:._2. __ 

Date Analyzed: ----=3~/.....:0:::..........,/1-'l.:...:l...~ 
Sample wt I vol : __ 5-=::....!,JL ___ _ 

PEAK HEIGHT I OIL. I DET.LIM. I AMT.FOUND 
(ug/L) (ug/L) 

- - 0.7 N ,t:>. 
- - 0.5 

- - 1.2 

- - 0.7 

- - 0.4 

- - 1.6 

- - 1 

- - 0.4 

- - 0.2 

- - 0.3 

- - 0.4 

- - 0.4 

- - 0.8 

- - 0.3 

- - 0.3 

- - 0.1 

- - 0.4 

- - 0.2 

- - 0.2 
- - 0.2 

- - 0.3 

- - 0.7 

- - 0.7 

- - 0.5 

- - 0.5 

- - 0.5 

- - 0.5 ,If 

~ Od-~~ - - q ~ 

-
-

-
-
-
-
-
-
-
-
-
-

-
.... 

-
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1.-1ETHOD 8010 I 601 VOLA TILE ORGA.t'ITCS ANALYSIS DATA SHEET 

Lab Name: EPTL (HAC I EDSG) 

Lab Sample ID: M W - Lf 

Lab File ID: -~b"---=--1 _0 -=-~-tfJ.__ __ 
Matrix: (soil I water) WATER 

COMPOUND R. TIMEI DAILY R.F. 
(MIN) 

Chloromethane 2.03 4788 
B rom om ethane 3.35 4809 
Vinyl Chloride 4.26 6769 
Chloroethane 5.42 10615 

Methylene Chloride 7.72 12539 
Trichlorofluorom ethane 9.77 10315 

1 11 Dichloroethylene 10.4 12661 
1,1 Dichloroethane 11.73 I 12760 

trans 1 12 Dichloroethylene 12.38 I 12543 
Chloroform 12.99 16959 

1 12 Dichloroethane 13.71 13419 
1 11 11 Trichloroethane 15.06 13095 
Carbon Tetrachloride 15.45 14168 

Bromodichloromethane 15.93 10805 
1 12 Dichloropropane 17.27 1 1 1 1 4 

trans 1 13 Dichloropropene 17.48 16604 
Trichloroethylene 17.97 14578 

1 I 1 ,2 Trichloroethane 18.75 9250 
Dibromochloromethane 18.75 9250 
cis 1 ,3 Dichloropropene 18.75 9250 

Bromoform 19.77 4548 
1 I 1 ,2,2 Tetrachloroethane 21.47 4240 

Tetrachloroethylene 23.6 18555 
Chlorobenzene 26.04 4745 

1,3 Dichlorobenzene 40.03 2166 
112 Dichlorobenzene 41.75 2060 
1,4 Dichlorobenzene 42.1 1970 

SURG: BROMOCHLOROMETHANE 10.95 ~"'4)-

AMT. SPIKED (ug!L) = 10 
%RECOVERY= q~ 

Date Sampled: 3 / 5 f '1 2-

Date Received: 3 [ 5 / q '2..-

Date Analyzed: 3 / G:. { Cf Z. 

Sample wt I vol : 5 d 
PEAK HEIGHT OIL. I DET.LIM. 

(ug/L) 
- - 0.7 
- - 0.5 
- - 1.2 
- - 0.7 

- - 0.4 

- - 1.6 
- - 1 
- - I 0.4 
- - 0.2 

- - 0.3 

- - 0.4 

- - 0.4 

- - 0.8 

- - 0.3 

- 0.3 

- - 0.1 
- - 0.4 

- - 0.2 

- - 0.2 

- 0.2 

- - 0.3 

- - 0.7 

- - 0.7 - - 0.5 

- - 0.5 

- - 0.5 

- - 0.5 

""=r7-·4Y t - -

AMT.FOUND 
(ug/L) 
N·J)~ 

'v 

q,3 



METHOD 8010 I 601 VOLATILE ORGANICS ANALYSIS DATA SHEET 

Lab Name: EPTL (HAC I EDSG) 

Lab Sample ID: M \N - \ 0 0 

Lab File ID: C, I 0 fo k:, 

Matrix: (soil I water) WATER 

COMPOUND I R. TIME DAILY R.F. 
(MIN) 

Chloromethane 2.03 4788 

Bromomethane 3.35 4809 
Vinyl Chloride 4.26 6769 
Chloroethane 5.42 10615 

Methylene Chloride 7.72 12539 

Trichlorofluorom ethane 9.77 10315 

1,1 D ichloroethylene 10.4 12661 
1,1 Dichloroethane 11.73 I 12760 

trans 1,2 Dichloroethylene 12.38 I 12543 

Chloroform 12.99 16959 

1 ,2 Dichloroethane 13.71 13419 

1,1 '1 Trichloroethane 15.06 13095 

Carbon Tetrachloride 15.45 14168 

Bromodichloromethane 15.93 10805 

1,2 Dichloropropane 17.27 11114 

trans 1,3 Dichloropropene 17.48 16604 
Trichloroethylene 17.97 1~0 '5'-' 

1, 1,2 Trichloroethane 18.75 9250 

Dibromochloromethane 18.75 9250 

cis 1,3 Dichloropropene 18.75 9250 

Bromoform 19.77 4548 

1, 1,2,2 Tetrachloroethane 21.47 4240 
Tetrachloroethylene 23.6 18555 

Chlorobenzene 26.04 4745 
1,3 Dichlorobenzene 40.03 2166 
1,2 Dichlorobenzene 41.75 2060 
1,4 Dichlorobenzene 42.1 1970 

SURG: BROMOCHLOROMEfli.Al'.JE 10.95 <634~ 

AMT. SPIKED (ugll) = 10 

%RECOVERY= 103 

Date Sampled: __ 3--'-( _'5_[ '1_-z...... __ 

Date Received: _3____..}_5___,/_1_2..-__ 

Date Analyzed: __ 3___,__(_6_(,__'l_Z.=---

Sample wt I vol :. _ ___..5~d ___ _ 

PEAK HEIGHT OIL I DET.LIM. AMT.FOUND 

I (ug/L) (ug/L) 

- 0.7 N ,{'). 
- - 0.5 I 

- - 1.2 
- - 0.7 I 

- I - 0.4 \ - - 1.6 

- - 1 
- I - 0.4 

- - I 0.2 

- - 0.3 J/ 
~'5o 55 - 0.4 y.<g 
- - 0.4 tvD 
- - 0.8 

- 0.3 

- - 0.3 

- - 0.1 'V 
\d.. s \ .. p. G:. 5 0.4 4~ 

- - 0.2 N. t:J, 
- - 0.2 

- - 0.2 

- - 0.3 

- - 0.7 'v 
r:;q;SG, 5 - 0.7 3~ 

- - 0.5 N.D. 
- - 0.5 

- - 0.5 

- - 0.5 ,v 

){ '55o ~ - - 10,3 

-
-
-
-
-
-
-
-
-

-
-
-
-
-
-
-



METHOD 8010 I 601 VOLATILE ORGANICS ANALYSIS DATA SHEET 

-
¥fj;; Lab Name: EVIL (HACIEDSG) Date Sampled: 3/5 /~2-

Lab Sample ID: FB Date Received: 3/'5/'12.. 
• I 

Lab File ID: hlo~<g Date Analyzed: 3 I b l 12-

Matrix: (soil I water) WATER Sample wt I vol : 5~ 

COMPOUND ! R. TIME DAILY R.F. PEAK HEIGHT OIL. I DET.LIM. AMT.FOUND 

(MIN) (ug/L) (ug/L) 

Chloromethane 2.03 4788 - - 0.7 N.'t>. 
Bromomethane 3.35 4809 - - 0.5 

Vinyl Chloride I 4.26 6769 - - 1.2 
Chloroethane 5.42 10615 - I - 0.7 

Methylene Chloride 7.72 12539 - I - 0.4 

Trichlorofluorom ethane 9.77 10315 - - 1.6 

1 '1 D ichloroethylene 10.4 12661 - - 1 

1,1 Dichloroethane 11.73 12760 - I - 0.4 

trans 1 ,2 Dichloroethylene 12.38 12543 - - 0.2 

Chloroform 12.99 16959 - - 0.3 

1 ,2 Dichloroethane 13.71 13419 - - 0.4 - 1 '1 '1 Trichloroethane 15.06 13095 - - 0.4 

Carbon Tetrachloride 15.45 14168 - - 0.8 

Bromodichloromethane 15.93 10805 - - 0.3 

1 ,2 Dichloropropane 17.27 11114 - - 0.3 

trans 1 ,3 Dichloropropene 17.48 16604 - 0.1 -
Trichloroethylene 17.97 14578 - - 0.4 

1,1 ,2 Trichloroethane 18.75 9250 - - 0.2 

Dibromochloromethane 18.75 9250 - - 0.2 

cis 1 ,3 Dichloropropene 18.75 9250 - 0.2 -
Bromoform 19.77 4548 - - 0.3 

1,1 ,2,2 Tetrachloroethane 21.47 4240 - - 0.7 

Tetrachloroethylene 23.6 18555 - - 0.7 
Chlorobenzene 26.04 4745 - - 0.5 

1,3 Dichlorobenzene 40.03 2166 - - 0.5 
1,2 Dichlorobenzene 41.75 2060 - - 0.5 
1,4 Dichlorobenzene 42.1 1970 - - 0.5 'v 

-~ 

SURG: BROMOCHLOROMETHANE 10.95 '62>4~ 1" ":f ~ ~ ~ - - q, 2> 

AMT. SPIKED (ug/L) = 10 
%RECOVERY= q3 



METHOD 8010 I 601 VOLA TILE ORGANICS ANALYSIS DATA SHEET 

Lab Name: EPTL (HAC I EDSG) Date Sampled: 3 I r::, \q)_ 

Lab Sample ID: -l~ -I Date Received: ~ jcs ('12-

Lab File ID: c;, 1 o1-o Date Analyzed: 3 )ic lcr z... 

Matrix: (soil I water) WATER Sample wt I vo1 : ~r:L 

COMPOUND R. TIME! DAILY R.F. PEAK HEIGHT OIL. I DET.LIM. AMT.FOUND 
(MIN) (ug/L) (ug/L) 

Chloromethane 2.03 4788 - - 0.7 N .D, 

Bromomethane 3.35 4809 - - 0.5 -
Vinyl Chloride I 4.26 6769 - - 1.2 
Chloroethane 5.42 10615 - - 0.7 

Methylene Chloride 7.72 12539 - - 0.4 I 
Trichlorofluorom ethane 9.77 10315 - - 1.6 

1 11 Dichloroethylene 10.4 12661 - - 1 
1 1 1 Dichloroethane 11.73 12760 - - 0.4 -

trans 1 ,2 Dichloroethylene 12.38 12543 - - 0.2 
Chloroform 12.99 16959 - - 0.3 

1 ~2 Dichloroethane 13.71 13419 - - 0.4 -
1 11 11 Trichloroethane 15.06 13095 - _ .... 0.4 
Carbon Tetrachloride 15.45 14168 - - 0.8 

8 rom odic hlorom ethane 15.93 10805 - - 0.3 -
1 12 Dichloropropane 17.27 1 1 1 1 4 - - 0.3 

trans 1 13 Dichloropropene 17.48 16604 - - 0.1 
Trichloroethylene 17.97 14578 - - 0.4 -

1 I 1 12 Trichloroethane 18.75 9250 - - 0.2 
Dibromochloromethane 18.75 9250 - - 0.2 
cis 1,3 Dichloropropene I 18.75 9250 -- - 0.2 

Bromoform 19.77 4548 - - 0.3 
1,1 ,2,2 Tetrachloroethane 21.47 4240 - 0.7 -Tetrachloroethylene 23.6 18555 - - 0.7 

Chlorobenzene 26.04 4745 - - 0.5 
1,3 Dichlorobenzene 40.03 2166 - - 0.5 -1,2 Dichlorobenzene 41.75 2060 - - 0.5 
1,4 Dichlorobenzene 42.1 1970 - - 0.5 ~/ 

-
SURG: BROMOCHLOAOMEll-iANE 10.95 <334~ ~ \ ~ ~-9_ - - q,<g -

AMT. SPIKED (ug/L) = 10 
%RECOVERY= q~ -

-



"METIIOD 8020/602 VOLA Tll..E AROMA TICS AJ.~AL YSIS DATA SHEET 

Lab Name: EPTL (HAC I EDSG) 

Lab Sample ID: M 10 - .2._ 

Lab File ID: _ _.J0~· '-'1 0::....:· b::::_o..:.._ ___ _ 

Matrix: (soil I water) WATER 

CQMPOUND R. TIMEI DAILY R.F. 
(MIN) 

BENZENE 18.35 37356 
TOW ENE 24.73 31867 

CHLOROBENZENE 25.95 22617 
ETHYLBENZENE 28.32 17447 

1,3-0ICHLOROBENZENE 39.88 5686 
1,2-0ICHLOROBENZENE 41.35 4884 
1 ,4-0ICHLOROBENZENE 42.05 5348 

SURROGATE: 
BROv'OFWOROBENZENE 31.54 IS5''7::.-o .LJ.. 

AMT. SPIKED (ug/l) = J .:l.. 0 

%RECOVERY= Cf'I 

RECOVERY LIMITS = 75-125% 

Date Sampled: __ 3-'-/_~---'-/--'-c;_..L __ 

Date Received: __ 3 .:...../_<:::.-_,_/_'"f_...!... __ 

Date Analyzed: --=3:..<../_· '-~...l.......:.'i_-L-__ 

Sample wt I val : _ ___.::S__.&-S.-.=~ =----

PEAK HEI~HT OIL. DET.LIM. 
(ug/L) 

0 -- 0.5 
0 - 0.5 
0 - 0.5 
{..) - 0.5 
0 - 0.5 

0 - 0.5 
0 - 0.5 

I ~ ~ ~- (, "=-

AMT.FOUND 
(ug/L) 

ND 

v 

II 7 



MODIFIED EPA METHOD 8015 ANALYSIS DATA SHEET 

Lab Name: EPTL <HAC/EDSQ) 
Lab Sample ID: M W-L 
LabFileiD: --~~~~o~·~~'~( ______ __ 

I I . Date Sampled: ,~ 1 ~- "1 ..L 

Date Received: 3 J -> /·; ..::.... 
Date Analyzed: 3 I 1 I 'I 1... 

Matrix: Water Sample wt/vol: ___ (g/ml) __ _ 

EPTL HARGIS TEST MATRIX RESULT DETECTION LIMIT 
SAMPLE 10 SAMPLE ID METHOD (mg/L) (mg/L) 

61059 MW-2 Mod.8015 WATER f\0 2 

Surrogate: Naphthalene-dB 

Recovery (%) 121 -
Recovery Limit: 75 - 125% 



• -
• METHOD 6010 INORGANIC ANALYSIS DATA SHEET 

.. 
-• - EPTL HARGIS TEST METAL RESULT DETECTION LIMIT 

SAMPLEID SAMPLE ID METHOD (mg/L) (mg/L) 

61057 MW-1 6010 Total Chromium 0.04 0.01 
61061 MW-2 6010 Total Chromium 0.06 0.01 
61063 MW-3 6010 Total Chromium 0.05 0.01 
61065 MW-4 6010 Total Chromium 0.03 0.01 
61067 MW-100 6010 Total Chromium 0.04 0.01 
61069 F8 6010 Total Chromium 0.02 0.01 
61071 TB-2 6010 Total Chromium 0.01 0.01 

Method Blank Method Blank 6010 Total Chromium N) 0.01 

Sample used for MS/MSD:61057 

SPIKE ADDED ~AMPLECONC MS%REC. MSD%REC. %RPD QC LIMITS (%) 

(mg/L) (mg/L) RPD REC. 

0.95 0.04 94 96 2.1 10 80- 120 

--.. 
-
• -
• 
---
• --



Ml HARGIS +ASSOCIATES, INC. CHAIN-OF-CUSTODY RECO~D AND ANALYSIS REQUEST .~ORM 
I --- ·--- ... _ , ••• .., ... _ I I PROJECT No.; iOO.v"' riiu. PROJECT NAill: 

JI/IC T~ F>tJ. 2. 
SAMPLE 

CONTAINERS 

, J! /J _ fAX No. 

w~ fAXNo. 
, 'AJ4PLER (PRINTED) 

/(/4 f ~ LL .J.~'/'~t... 

DA'-110 s. t:)eE\1-tfiU>W 

LAB 
ID 

SAMPLE MATRIX PRESER-

SAMPLE COLLECTION VATION 
I 

ID II II - t~: ~ .. 2: 0 
.. r e 0 a!.!!! - 0 0 -
0 j:: • o. .. • ~ z • .. : 

... .:• 2: z :1: -

t. I OS(, 1/tw- ~ 11rlii. ,:I) IV v vl 12 ., 
(.. \ o .:; '1 I '' u /I II' 

t.. ro~·- IHw- 2. 
,, 

1~: 20 v v 2-
II ,, v v 

-~~-~· 

:·t,, oc..-c.· /1 

· {,,.o-1~ o ·.· ,, 
" 

,, v " ~-,· t o-(fc& I · II II ,, v 
r;.· '~' n'Ii.] hw- ?, " II: 'tO v v I~ 
·~ 1' t'J (. 3.•1 J1 II ,, v ·-· · it.i1. ~:;·4 ·)}1 w- 'I II /'I .'17- v v 121 
j:.,.. -• -.. ·- •,,• 0 ,;·T·;;;r 
' L I(',~.;, I ,, , 

" vi • ,, v 

l4 

2 
' 12. 

[V 

ANALYSES 
REQUESTED 

I 

v 

I &::CTII. .. Jt.T&::n ESTIMATED 
CONCENTRATION 

RANGEippb) 
FORVOA'S 

~ 

~ ~~-~ 
I l ~ '-~~fv 

v 

v 

~ 

II 

DATEtJJ k~ PAGE.;'-:!. Of. '2,., 

SPECIAL 
HANDLING'' 

... 

LABORATORY' ·.: 
INFORMATION . 

·E!TL 

l. 

r:• ...... 

REMARKS • 

~~~A..-f'' 
·~'wlo· 

.,. to.1 ' -
~,·_J~·--., ... 
.Y£_,.~~Jl7 

' tk.·. :··""~ :: 

1/'cb~~_..,_J; 

lw~:j/2~ 
2.¥ ~ t/U<7 
)1 u leA v~ll 

" . 
I~ :Js- vi lz 

II II . vi· t .... • 
i, •. oi~',.ctw- IIUJ 
' I tl&;.""f II 

· 2 u1uL··1 
h-n: .. '_.._· ~ ~/)~7 ~ 

.. -
l/ vi lz I 

1 

Llcs~2fl " I ,, I " I I tl I I I I I I vi I I I I I~ IV 
Total number of Contalnera per analyala: 

r-nqui)e~ INSTRUCTIONS , • 

'0-- 1. Fill out form completely except for shaded areas Send Results to: ~ 
~ 

(lab use only); sign only after verified for completeness. 

f\ A f\ I Time Time 2. Complete in ballpoint pen. Draw one line through errors, 
1\ -T .H . )~1~~ initial and date correction. 

Company 1/o} J 3. Indicate number of sample containers in analysis request 

0 3315 N. CAMPBELL No. 121 
TUCSON, AZ 157 It (102) 111·7300 

Company 0 2222 S. DOBSON RD. Ne ... , 

•. . space; indicate choice with ./ or x. 
MESA, AZ 15202 (102) 341·0111 

~223 AVENIDA DE LA PLAYA No. 311 
~ ~A JOLLA, CA 12037 (111) 454·0111 

Relinquished by: Date Aeoelved by: 

Time 

o ••• 4. Note applicable preservatives, special Instructions, 
and deviations from typical environmental samples. 

C It · t QA d t f 'f' · I 0 Ill N. SEPULVEDA BLVD. No. 210 5. onsu proJec ocumen s or spec1 1c tnstruct ons. MANHATTAN BEACH, CA 10211 

Tim , 12131 372·7112 

Gl No. of containtta correct ~received good condlllon/cold BURBANK, cA. 111101 11111 au-4511 
•1 S.mple Receipt: 1 0 1111 w. BURBANK BLVD. No. E 

Company l...•borJ~toryr_· I .roc~·-..._, 88_. f"'•' I ret t .. ·arms t. -nr. .., ~ant , s!lnd iqvoir.,~t. to 1" .lplla, CA 1_ 1 J I J l I z, I I i r .. , • '"I ii lolol 11 1 r- "i ,- t Is mel I flee l I K•ml ek , • 
nn•,...•••,.. • . t 11111 nnn ATnnv vr• • ,...,.,_ ,... • •• • •• • -.-- -····' -·-· - ·-· *'"'' •••••• " .. " 



:a I i I i • j 
' j 

I i ~ i t j I j l • l I I i I I l • l 
1i HARGIS +ASSOCIATES, INC CHAIN-OF-CUSTODY RECORD AND ANALYSIS REQUEST FORM 

I l I l j l i 

DATE{) ~ /tJJ bzPAOf. 1._ OF 

l • 
-z_ 

i - · -- . - --- .. .. I I I ,.. ............. -~~~ 
PROJECT NAME t"HU.IC\.0 I NO./ IADI\ NO. i:5o;MATED 

CONCENTRATION 
RANGE(ppb) 
FORVOA'S tfA{ T~ J?r-o 

SAMPLE 
CONTAINERS 

ANALYSES 
REQUESTED 

SPECIAL 
HANDLING 

LABORATORY 
INFORMATION 

PROJECT MA~R '';t":tJf-1 w~ ~ 
·~ QA MANAGER fAX No. 

SAMPLER (SIGN U SAMPLER (PRINTED) 

f./_. ;(). .f< c. y k t, ~~ 
~ --'~~L\)W 

SAMPLE I MATRIX PRESER
VATION 

LAB I SAMPLE' 
COLLECTION 

ID ID I Q) Q) 

iii e 0 
a ~ .. 

1}-d. 
1/ II 

,, 

Total number of Contalnera per analyala: 

I ·r c; "• 2 •• ... --.. i ~· .,. 
v 

~~:r~o ¥1~ j ;1: 

I \I VI 12 
VJ I f_1 

.....,...:..:: 

r-.!1 I 

I~ 

I'J 

R~ · 'O~')!'l: ~INSTRUCTIONS 
1\ Yc ffl: 1. Fill out form completely except for. shaded areas 

- (lab use only); sign only afler verified for completeness. 
,..__., , __ ( 
c.-~, H~A -lire 

Company 1\\\ 0 Company 

Relinquished by: Date I Reoalved by: 

Time 

Company Laboratory 

Time 

/lDI I 

Date 

2. Complete in ballpoint pen. Draw one line through errors, 
initial and dale correction. 

3. Indicate number of sample containers In analysis request 
space; indicate choice with 1 or x. 

4. Note applicable preservatives, special instructions, 
and deviations from typical environmental samples. 

5. Consult project QA documents for specific instructions. 

Time I Sample Receipt: 

(ill No. of contaln ... a correct lia received good condition/cold 

Ci1 cuetody aeala eecure ,19-conform• to COC doc;ument 

kiJTL 

REMARKS 

.fP/o-
- --!-.L/ (?_A--

t..Vt~LM 
2£( L, 

Total No. of Contalnera: ~ 

Shipment Method: Jlat/;(;.~ 
~~~ 

Send Results to: #cfii "· 
w~~ .... 

0 3315 N. CAMPBELL Ito. U1 
TUCSON, AZ 15711 (102) 111-7300 

0 
2222 S. DOBSON RD. Ito. 401 
MESA, AZ 15202 (102) 345-0111 

~223 AVENIOA Of. LA PLAfA Ito. 100 
LA JOLLA, CA 11017 (111) 414-0111 

0 111 N. SEPULVEDA BLVD. No. IUO 
MANHATTAN BEACH, CA 10211 
(213) 372-7112 

0 1111 W. BURBANK BLVD. Ito. 1! 
BURBANK, CA. IUOI (111) 113-4111 

Send invoice to La Jolla, CA 
Business Office Attn: Kim Sturek 



.'>-IETHOD 8010 I 601 VOLATll..E ORGAJ."ffCS ANAL Y~1~ UAlA SHEET 

I 

Lab Name: EPTL (HACIEDSG) Date Sampled: 3 !siq;... 

Lab Sample ID: M '-1'-i- l Date Received: 3 l~[q-z_ 
I 

Lab File ID: c, 1 o5~ Date Analyzed: ? /~ ( q 2-
I 

sr--l ..... 
Matrix: (soil I water) WATER Sample wt I vol : 

COMPOUND I R. TIME I DAILY R.F. PEAK HEIGHT OIL. I DET.LIM. AMT.FOUND -
I (MIN) - I (ug/L) I (ug/L) 

Chloromethane 2.03 4788 - - 0.7 f').t>. . 
Bromomethane 3.35 4809 - - 0.5 I 
Vinyl Chloride I 4.26 6769 - - 1.2 
Chloroethane 5.42 10615 - - 0.7 

Methylene Chloride 7.72 12539 - - 0.4 -
Trichlorofluorom ethane 9.77 10315 - - I 1.6 

1,1 Dichloroethylene 10.4 12661 - - 1 

1,1 Dichloroethane 11.73 12760 - - 0.4 -
trans 1,2 Dichloroethylene 12.38 I 12543 - - 0.2 

Chloroform 12.99 16959 - - 0.3 "' 1 ,2 Dichloroethane I 13.71 13419 C..41o<3 - I 0.4 4.~ -
1 '1 '1 Trichloroethane 15.06 13095 - - 0.4 ~D. 

: 
Carbon Tetrachloride I 15.45 14168 - 0.8 - -Bromodichloromethane 15.93 10805 - - 0.3 

1 ,2 Dichloropropane 17.27 11114 - - 0.3 

trans 1 ,3 Dichloropropene 17.48 16604 - - 0.1 ' 
Trichloroethylene 17.97 14578 \3-::r 1~-:r- 5_ 0.4 L\1-

1 , 1 ,2 Trichloroethane 18.75 9250 - - 0.2 ~0. 

Dibromochloromethane 18.75 9250 - - 0.2 -cis 1 ,3 Dichloropropene 18.75 9250 - - 0.2 

Bromoform 19.77 4548 - - 0.3 

1, 1,2,2 Tetrachloroethane 21.47 4240 - 0.7 ' - -Tetrachloroethylene 23.6 18555 S~56o - 0.7 3.;;t 
Chlorobenzene 26.04 4745 - - 0.5 /'J.P. 

1,3 Dichlorobenzene 40.03 2166 - - 0.5 -
1,2 Dichlorobenzene 41.75 2060 - - 0.5 

1,4 Dichlorobenzene 42.1 1970 - - 0.5 _IlL -
SURG: BROMOCHLOROMETHANE 10.95 ~34;).. ~ {oOO g - ,o.3 - -

AMT. SPIKED (ug/L) = 10 
%RECOVERY= 103 -



dh Ana:yticaiTechnologies, Inc. Corporate Off1ces 5550 Morenouse Dnve 3cr J,ego CA ~2'21 '~:Q' .::5.:-~·._: 

March 18, 1992 

~HARGIS & ASSOCIATES,INC. 
2223 AVENIDA DE LA PLAYA, SUITE 300 

- LA JOLLA, CA 92037 

Project Name: HAC-TORRANCE 
Project # 850.2 

Attention: MATT WIEDLIN 

Analytical Technologies, Inc. has received the following sample(s): 

Date Received Quantity Matrix 

March OS, 1992 2 WATER 

ATI I.D.: 203060 

The sample(s) were analyzed with EPA methodology or equivalent methods as specified in the 

.., enclosed analytical schedule. The symbol for "less than" indicates a value below the reportable 

detection limit. Please see the attached sheet for the sample cross reference table. 

The results of these analyses and the quality control data are enclosed. 

KENNETH WAHL 
LABORATORY MANAGER 



.dhAnolyt:coiTechnologies,inc. 

SAMPLE CROSS REFERENCE 
Page 1 

Client HARGIS & ASSOCIATES,INC. Report Date: March 18, 1992 
Project # 850.2 • Project Name: HAC-TORRANCE 

ATI I. D. 203060 

• ATI # Client Description Matrix Date Collected 

1 
2 

MW-2 
TB-2 

Matrix 

WATER 

WATER 
WATER 

---TOTALS---

ATI STANDARD DISPOSAL PRACTICE 

# Samples 

2 

05-MAR-92 
05-MAR-92 

The sample(s) from this project will be disposed of in twenty-one (21) days from the date of 
this report. If an extended storage period is required, please contact our sample control 
department before the scheduled disposal date. 



A ArolyticciTechnologies,lnc 

ANALYTICAL SCHEDULE 
Page 2 

Client HARGIS & ASSOCIATES,INC. 
""Project # 850.2 ATI I.D.: 203060 

Project Nama: HAC-TORRANCE 
:.;r~ 

.-Analysis Technique/Description 

------------------------------------------------------------------------------------------------
,.., EPA 6010 (CHROMIUM) 

EPA 8010 (HALOGENATED VOLATILE ORGANICS) 
.-EPA 8020 (BENZENE, TOLUENE, ETBYLBENZENE, IYLENES) 

MOD EPA 8015-CDOBS (FUEL HYDROCARBONS) 

INDUCTIVELY COUPLED ARGON PLASMA 
GC/ELECTROLYTIC CONDUCTIVITY DETECTOR 
GC/PBOTO IONIZATION DETECTOR 
GC/FLAME IONIZATION DETECTOR 



A Anoiytico!Technologies,lnc. 

,,..,. 

Client HARGIS & ASSOCIATES,IHC. 
-Project I 850.2 
~Project Name: HAC-TORRANCE 

Sample Client ID 
# 

METALS RESULTS 

Matrix Date 
Sampled 

Page 3 

ATI I.D.: 203060 

Date 
Received 

4 ------------------------------------------------------------------------------------------------
1 MW-2 WATER 05-MAR-92 05-MAR-92 

~ ------------------------------------------------------------------------------------------------
Parameter Units 1 

~ ------------------------------------------------------------------------------------------------
CHROMIUM MG/L 0.01 



dh A :-ely t1co I Technologies, Inc 

Client 
~reject # 

HARGIS & ASSOCIATES,INC. 
850.2 

Project Name: HAC-TORRANCE 
'"" 

METALS - QUALITY CONTROL 

DUP/MS 
Page 4 

ATI I.D. : 203060 

------------------------------------------------------------------------------------------------
""'Parameters REF I.D. Units Sample 

Result 
Dup 
Result 

RPD Spiked 
Sample 

Spike 
Cone 

% 
Rec 

.------------------------------------------------------------------------------------------------
CHROMIUM 203060-01 MG/L 0.01 0.01 0 1.86 2.00 93 

% Recovery = (Spike Sample Result - Sample Result)*100/Spike Concentration 
-RPD (Relative % Difference) = (Sample Result - Duplicate Result)*100/Average Result 



AAnolyticoiTechnologies,lnc. 

METALS - QUALITY CONTROL 

BLANK SPIKE 
Page 5 

Client HARGIS & ASSOCIATES,INC. 
~Project # 850.2 ATI I.D. 203060 
,,, Project Name: HAC-TORRANCE 

B ------------------------------------------------------------------------------------------------
Parameters Blank Units Blank 

Spike ID# Result 

'""CHROMIUM 23081 MG/L <0.01 

Spiked 
Sample 

1.94 

~ % Recovery = (Spike Sample Result - Sample Result)*100/Spike Concentration 

Spike 
Cone. 

2.00 

RPD (Relative % Difference) = (Sample Result - Duplicate Result)*100/Average Result 

% 
Rec 

97 



GAS CHROMATOGRAPHY RESULT! 

""' '.!es-; 
..,Clie::.t 
Pro~ac-: # 

,•Proj e::t. Name: 

EPA SOlO (HALOGENA~D VOLA~ILE ORGANICS) 
~~GIS & ASSOCIA~S,INC. 
a so.~ 
HAC-'.rOMANC!: 

?age 

ATI I.D . 203060 

--------~---------~-----------------------------------------------------------------------------
Mat:oi~ oa1:e 

sampled 
Date Data Dil. 
~xtracte<l ADaly2e<l Fac~~r 

~----------------------~----------------------------------------------~~--~--~~·-----------------
1 

""2 
MW-2 
'!2-2 

WAt!lt 
WA:tER 

05-MAR-92 N/A 
05-MAlt-92 N/A 

10-MAA-92 100.:)0 
10-MAA-92 l. 00 

--------------------------------------------------------------~---------------------------------,.,. 
Param~ter 1 

------------------------------------------------------------------~-----------------------------.... 
SRC:,:c 0 :t CHl.OROH~'raANE UC/T.. <20 <0. 20 

.w BRO::.c ~aRM UG/L <100 <1.0 
BRO!·i\J:·!!'l'HANE UG/L <100 <l.O 

. .., CA~J!ON t!:~l't.\CM!..ORIO! TJO/L <20 <0.20 
CM!..O:'{cg,eNZ!N! UG/L <50 <0.50 

• CMI.O~CE':HAN£ UG/L <100 <1.0 
Cl!LORO!"ORM UG/L <20 <0.20 

"""CHI.O~Ot.f!:'l'HANE UG/L <20 <0.20 
• DIEIKO:·!OCM!..ORO~ll!:'l'l!AN!! UG/L <20 <0.20 

1,2-0IC~~OROB~~22NE UG/L <!0 <0.50 
.,. l, 3 -tl I C3I.OR02I£NZENZ UG/L <50 <0.50 
1,~-D!CHLOROS!NZ!:NZ UG/L <,0 <0.50 

Miiili tiiC:~!~CROOIF!.UOitO~ UG/L <100 <1.0 
l,l-~::~LORO£T~ UG/L <20 <0.20 

. ., 1, 2-D I CHl.OROEl'lDUfl!l UG/t. <20 <0.20 
1,!-0!CMLORO~ZNB UG/L <20 <0.20 

• CIS-l, 2-~IC!I.ORO!'rliDl!l UG/L <20 <0.20 
..rVJ:s-t, 2-o:ccm.oaoS%D:H'B UG/L <20 <0.20 

""l, 2-~!-:::?.!.0~0SIROPJUQI UG/L <20 <0.~0 
CIS-~,3-~!CXLOROPROPIHB UG/L <20 <0.20 ,. 
TlL\:,1 S- l, 3- 0 I Cla.OROPllOPEHII UG/L <20 <0.20 
MET!i'!!.!~! Cli!.ORIDB UG/L <400 <2.0 
1,1,2,2-~~-=RAc~oao~ UG/L <20 <0.20 

_. ~E'.r~ACHLCROE':rB!!NII' UG/L 56 <0.20 
1,1,~-tR!CHLORO~ UO/'L <20 <0.20 

- l, 1, 2-T~:C!!I.ORO!'n~AHJ: UG/'L <20 <0.20 
'.rRI C:i!.ORO~t~tl'l'li: UG/'L 930 <0.20 

- 'l''RIC!!!.ORC:'LUORO~ UG/L <200 <2.0 
VIN"lL Cli!.OR I DE UG/L <20 <0.20 

S~~OGAT'!3 

•• BRO~!O:'LU.-::1-0B!NZ!:d (C.CD) ' 108 15 
BROI-10:'!.!1:-' ~C~S:~ZDB (•l:D) ' lU 97 



A AnolytlcoiTechnologies,l nc. 

GAS CHROMATOGRAPHY - QUALITY CONTROL 

REAGENT BLANK 

,... Test 
Blank I.D. 

EPA 8010 (HALOGENATED VOLATILE ORGANICS) 
18263 

~ ... Client HARGIS & ASSOCIATES,INC. 
Project # 850.2 

~Project Name: HAC-TORRANCE 

ATI I.D. 
Date Extracted: 
Date Analyzed 
Oil. Factor 

Page 7 
203060 
N/A 
10-MAR-92 
1.00 

~ ------------------------------------------------------------------------------------------------
Parameters Units Results -------------------------------------------------------------------------------------------------
BROMODICHLOROMETHANE UG/L <0.20 

-BROMOFORM UG/L <1.0 
BROMOMETHANE UG/L <1.0 

• CARBON TETRACHLORIDE UG/L <0.20 
CHLOROBENZENE UG/L <0.50 .... 
CHLOROETHANE UG/L <1.0 .. CHLOROFORM UG/L <0.20 
CHLOROMETHANE UG/L <0.20 

.... DIBROMOCHLOROMETHANE UG/L <0.20 
1,2-DICHLOROBENZENE UG/L <0.50 

""" 1,3-DICHLOROBENZENE UG/L <0.50 
1,4-DICHLOROBENZENE UG/L <0.50 

- DICHLORODIFLUOROMETHANE UG/L <1.0 
1,1-DICHLOROETHANE UG/L <0.20 .... 
1,2-DICHLOROETHANE UG/L <0.20 
1,1-DICHLOROETBENE UG/L <0.20 
CIS-1,2-DICHLOROETBENE UG/L <0.20 

~ TRANS-1,2-DICHLOROETBENE UG/L <0.20 
1,2-DICHLOROPROPANE UG/L <0.20 

.., CIS-1,3-DICHLOROPROPENE UG/L <0.20 
TRANS-1,3-DICHLOROPROPENE UG/L <0.20 .. METHYLENE CHLORIDE UG/L <2.0 
1,1,2,2-TETRACBLOROETHANE UG/L <0.20 

""' TETRACBLOROETHENE UG/L <0.20 
1,1,1-TRICBLOROETHANE UG/L <0.20 -1,1,2-TRICBLOROETBANE UG/L <0.20 
TRICHLOROETBENE UG/L <0.20 

~ TRICHLOROFLUOROMETHANE UG/L <2.0 
VINYL CHLORIDE UG/L <0.20 

'"" 
SURROGATES 
BROMOFLUOROBENZEHB (BLCD) ' 91 -BROMOFLUOROBENZEHB (PID) ' 97 

.. 



AAilolytiCOITechnologies,illc. 

GAS CHROMATOGRAPHY - QUALITY CONTROL 

,. Test 
MSMSD # 
Client 

MSMSD 

EPA 8010 (HALOGENATED VOLATILE ORGANICS) 
30903 
HARGIS & ASSOCIATES,INC. 

• Project # 850.2 
Project Name: HAC-TORRANCE 

ATI I.D. 203060 
Date Extracted: H/A 
Date Analyzed 10-MAR-92 
Sample Matrix WATER 
REF I.D. 2oJ060-02 

Page 8 

~ ------------------------------------------------------------------------------------------------
Parameters 

"" CHLOROBENZENE 
CHLOROFORM 

"""" 1,1-DICHLOROETHENE 
TETRACHLOROETHENE -TRICHLOROETHENE 

"" 

Units 

UG/L 
UG/L 
UG/L 
UG/L 
UG/L 

Sample 
Result 

<0.50 
<0.20 
<0.20 
<0.20 
<0.20 

Cone 
Spike 

2.0 
2.0 
1.6 
2.0 
2.0 

Spiked 
Sample 

2.0 
1.8 
1.3 
1.9 
2.0 

% 
Rae 

100 
90 
81 
95 
100 

~ % Recovery = (Spike Sample Result - Sample Result)*100/Spike Concentration 

Dup 
Spike 

2.0 
1.8 
1.3 
1.9 
2.1 

Dup RPD 
% Rec 

100 0 
90 0 
81 0 
95 0 
105 5 

RPD (Relative % Difference) = (Spiked Sample Result - Duplicate Spike Result)*100/Average Result 



.. 4 ,A,I'"1olytico1Technologies,lnc. 

GAS CHROMATOGRAPHY - QUALITY CONTROL 

BLANK SPIKE 
Page 9 

• Test 
Blank Spike 

. .., client 
Project # 

• Project Name 

EPA 8010 (HALOGENATED VOLATILE ORGANICS) 
#: 23210 

HARGIS & ASSOCIATES,INC. 
850.2 
HAC-TORRANCE 

ATI I.D. 203060 
Date Extracted: N/A 
Date Analyzed 10-MAR-92 
Sample Matrix : WATER 

~ ------------------------------------------------------------------------------------------------

,.., 

.. 
-
'<iii 

Parameters Units 

CHLOROBENZENE UG/L 
CHLOROFORM UG/L 
1,1-DICHLOROETBENE UG/L 
TETRACHLOROETBENE UG/L 
TRICHLOROETBENE UG/L 

Blank 
Result 

<0.50 
<0.20 
<0.20 
<0.20 
<0.20 

Spiked 
Sample 

3.9 
1.9 
1.9 
1.9 
1.9 

% Recovery = (Spike Sample Result - Sample Result)*100/Spike Concentration 

Spike 
Cone. 

4.0 
2.0 
2.0 
2.0 
2.0 

• RPD (Relative % Difference) = (Spiked Sample - Blank Result)*100/Average Result 

% 
Rec 

98 
95 
95 
95 
95 



th Anaiytica!Technologies,lnc 

Test 
"""Client 
,. Project # 

Project Nilme: 

.,. 

GAS CHROMATOGRAPHY RESULTS 

EPA 8020 (BENZENE, TOLUENE, ETHYLBENZENE, XYLENES) 
HARGIS & ASSOCIATES,INC. 
850.2 
HAC-TORRANCE 

Sampl~ Client ID Matrix Date 
Sampled # 

ATI I.D. 

Date 
Extracted 

.... 1 MW-2 WATER 05-MAR-92 N/A 

• Pa ram2t:er Units 1 

"' BENZE~IE UG/L <0.50 
TOLUENE UG/L <0.50 

.., ETHYL3ENZENE UG/L <0.50 
XYL2NZS (TOTAL) UG/L <1.0 

,... SURRC(l'l.'!'"'<:: 
TRIFLUOROTOLUENE ' N/A*Y 

*Y RSST~,T NOT ATTAINABLE DUE TO SAMPLE MATRIX INTERFERENCE 

203060 

Date 
Analyzed 

Page 10 

Dil. 
Factor 

06-MAR-92 1.00 



A AnoiyticciTechnologies,lnc 

GAS CHROMATOGRAPHY - QUALITY CONTROL 

REAGENT BLANK 

.., Test 
Blank I.D. 

EPA 8020 (BENZENE, TOLUENE, ETBYLBENZENE, XYLENES) 
18075 

*Client HARGIS & ASSOCIATES,INC. 
Project # 850.2 

•~>~~ Proj act Name: HAC-TORRANCE 

ATI I.D. 
Date Extracted: 
Date Analyzed 
Oil. Factor 

Parameters Units Results 

Page ll 
203060 
N/A 
06-MAR-92 
1.00 

4 ------------------------------------------------------------------------------------------------
BENZENE UG/L <0.50 

.. TOLUENE UG/L <0.50 

.... ETBYLBENZENE UG/L <0.50 
XYLENES (TOTAL) UG/L <1.0 

SURROGATES 
;.jjl TRIFLUOROTOLUENE 103 



~ Anolvt,cciTechnologies,lnc 

GAS CHROMATOGRAPHY - QUALITY CONTROL 

MSMSD 

Test 
4 

MSMSD # 
Client 

EPA 8020 (BENZENE, TOLUENE, ETHYLBENZENE, XYLENES) ATI I.D. 
30409 Data Extracted: 
HARGIS & ASSOCIATES,INC. Data Analyzed 

•Project # 850.2 
Project Name: HAC-TORRANCE 

Parameters 

-BENZENE 
TOLUENE 

Units 

UG/L 
UG/L 

Sample 
Result 

<0.50 
2.1 

Cone 
Spike 

5.0 
5.0 

Spiked 
Sample 

5.4 
7.2 

Sample Matrix 
REF I.D. 

% 
Rae 

108 
102 

Dup 
Spike 

5.2 
7.3 

~% Recovery = (Spike Sample Result - Sample Result)*100/Spike Concentration 

Page 12 
203060 
N/A 
05-MAR-92 
WATER 
203042-02 

Dup RPD 
% Rec 

104 
104 

4 
l 

~ RPD (Relative % Difference) = (Spiked Sample Result - Duplicate Spike Result)*100/Average Result 



A AnolytiCCITechnologies,lnc. 

GAS CHROMATOGRAPHY - QUALITY CONTROL 

BLANK SPIKE 
Page lJ 

Test EPA 8020 (BENZENE, TOLUENE, ETHYLBENZENE, XYLENES) ATI I.D. 203060 
#: 22885 Date Extracted: N/A • Blank Spike 

Client HARGIS & ASSOCIATES,INC. Date Analyzed 05-MAR-92 
• Project # 
.,. Project Name 

Parameters 

""' BENZENE 
TOLUENE 

850.2 Sample Matrix : WATER 
HAC-TORRANCE 

Units 

UG/L 
UG/L 

Blank 
Result 

<0.50 
<0.50 

Spiked 
Sample 

5.2 
5.3 

Spike 
Cone. 

5.0 
5.0 

% Recovery = (Spike Sample Result - Sample Result)*lOO/Spike Concentration 
~ RPD (Relative % Difference) = (Spiked Sample - Blank Result)*lOO/Average Result 

% 
Rec 

104 
106 



dh AnolytlcoiTechnologies,l nc. 

GAS CHROMA'I'OGRAPHY RESUL'I'S 

'I' est 
... Client 

MOD EPA 8015-CDOHS (FUEL HYDROCARBONS) 
HARGIS & ASSOCIA'I'ES,INC. 

,,.. Project # 
Project Name: 

850.2 
HAC-'I'ORRANCE 

Sample Client ID 
# 

1 MW-2 

... Parameter 

~ FUEL HYDROCARBONS 
HYDROCARBON RANGE 

~-. HYDROCARBONS QUANTITATED USING 

Matrix 

WATER 

Units 1 

MG/L <0.50 

Date 
Sampled 

A'I'I I.D. 

Date 
Extracted 

203060 

Date 
Analyzed 

Page U 

Dil. 
Factor 

05-MAR-92 06-MAR-92 09-MAR-92 1.00 



.... A A.nolytlcoiTechnologies,lnc 

GAS CHROMATOGRAPHY - QUALITY CONTROL 

REAGENT BLANK 

.-Test 
Blank I.D. 

MOD EPA 8015-CDOBS (FUEL HYDROCARBONS) 
18098 

.,..Client HARGIS & ASSOCIATES,INC. 
Project # 850.2 

,.. Project Name: HAC-TORRANCE 

Parameters Units 

ATI I.D . 
Date Extracted: 
Date Analyzed 
Dil. Factor 

Results 

Page 15 
203060 
06-MAR-92 
07-MAR-92 
1.00 

·------------------------------------------------------------------------------------------------
FUEL HYDROCARBONS 

- HYDROCARBON RANGE 
~ ... HYDROCARBONS QUANTITATED USING 

MG/L <0.50 



A AnoiyticoiTechnologies,lnc 

GAS CHROMATOGRAPHY - QUALITY CONTROL 

MSMSD 

Test 
.- MSMSD # 

Client 

MOD EPA 8015-CDOHS (FUEL HYDROCARBONS) 
30527 
HARGIS & ASSOCIATES,INC. 

4 Project # 850.2 
Project Name: HAC-TORRANCE 

Parameters Units 

"" FUEL HYDROCARBONS MG/L 

Sample 
Result 

<0.50 

Cone 
Spike 

10.0 

Page 16 
ATI I.D. 203060 

Spiked 
Sample 

8.1 

Date Extracted: 06-MAR-92 
Date Analyzed 
Sample Matrix 
REF I.D. 

% 
Rec 

81 

Dup 
Spike 

8.1 

07-MAR-92 
WATER 
REAGENT WATER 

Dup RPD 
% Rec 

81 0 

% Recovery = (Spike Sample Result - Sample Result)*100/Spike Concentration 
- RPD (Relative % Difference) = (Spiked Sample Result - Duplicate Spike Result)*100/Average Result 



A Anoiyt:cciTechnologies,inc. 

GAS CHROMATOGRAPHY - QUALITY CONTROL 

BLANK SPIKE 
Page 17 

Test MOD EPA 8015-CDOBS (FUEL HYDROCARBONS) 
4 Blank Spike #: 22963 

Client HARGIS & ASSOCIATES,INC. 
• Project # 850.2 

.... Project Name HAC-TORRANCE 

Parameters Units 

,. FUEL HYDROCARBONS MG/L 

Blank 
Result 

<0.50 

ATI I.D. 203060 
Date Extracted: 06-MAR-92 
Date Analyzed 07-MAR-92 
Sample Matrix : WATER 

Spiked 
Sample 

Spike 
Cone. 

8.1 10.0 

% Recovery = (Spike Sample Result - Sample Result)*100/Spike Concentration 
RPD (Relative % Difference) = (Spiked Sample - Blank Result)*100/Average Result 

% 
Rec 

81 
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HARGIS+ ASSOCIATES, INC. 

----~~ --

EXHIBIT "E" 

July 17, 1992 

Dr. Michael Yalch 
HUGHES AIRCRAFT COMPANY 
Electron Dynamics Division 
3100 West Lomita Boulevard 
Torrance, CA 90509 

Re: Transmittal of Interim Field Data and 
Initial Groundwater Analytical Results 
Hughes Aircraft Company, 
Electron Dynamics Division, Torrance, California 

Dear Dr. Yalch: 

; - ' ~ _- .. 
',' ~~.:- ; _.:,-- ..;, :;. ~-

,... .-'- '..:.~ .• ,..:.r "' 

Per your request, this data submittal presents and summarizes the results 
of the ongoing groundwater assessment performed for Hughes Aircraft Company 
(HAC), Electron Dynamics Division located at 3100 West Lomita Boulevard, 
Torrance, California (the site). This submittal is being provided as part of the 
additional groundwater assessment required by the California Regional Water 
Quality Control Board in their letter dated January 8, 1992. 

Enclosed are the following documents for your review: 

1) Data Summary Tables 

2) 

3) 

0 

• Monitor Well Construction Data (Table 1) 
• Water Level Elevations (Table 2) 
• Volatile Organic Compounds and Fuel Hydrocarbons 

in Groundwater (Table 3) 
• Maximum Contaminant Levels (Table 4) 
• Total Dissolved Chromium in Groundwater (Table 5) 

Lithologic Logs of Monitor Wells MW-5 through MW-9 
(Tables 6 through 10) 

Illustrations 

• 
• 
• 

Site Plan (Figure 1) 
Water Level Elevations (Figure 2) 
Volatile Organic Compounds in Groundwater (Figure 3) 

4) Raw Analytical Data Sheets (Attachment 1) 

Other Offices: 



Dr. Michael Yalch 
July 17, 1992 
Page 2 

HARGIS~ ASSOCIATES, INC. 

The following summarizes the additional groundwater assessment work 
conducted at the site during the period from April through July 1992. 

SCOPE OF WORK 

Five additional groundwater monitor wells were constructed in the Gage 
aquifer to further evaluate groundwater quality in the vicinity of the site. 
These water table monitor wells were designated MW-5 through MW-9. Monitor 
wells MW-5 through MW-7 were drilled in April 1992, and monitor wells MW-8 
and MW-9 were drilled in June 1992. Water levels were measured in monitor 
wells MW-1 through MW-9 in July 1992. Two rounds of groundwater samples were 
collected from monitor wells MW-5 through MW-7 in April and May 1992. One round 
of groundwater samples was collected from monitor wells MW-8 and MW-9 in 
July 1992. 

MONITOR WELL CONSTRUCTION 

Monitor wells MW-5 through MW-9 were drilled and constructed using a CME-75 
hollow stem auger drill rig (Figure 1; Table 1). Lithologic samples were 
collected from the boreholes using continuous coring methods. The lithologic 
samples were used to prepare lithologic logs (Tables 6 through 10). 

Monitor well MW-5 was installed to evaluate groundwater quality to the 
south and cross-gradient of the three former tank locations. Monitor wells MW-6 
and MW-7 were installed to evaluate groundwater quality downgradient of the three 
former tank locations. Monitor well MW-8 was installed to evaluate groundwater 
quality to the north and cross-gradient of the three former tank locations. 
Monitor well MW-9 was installed to evaluate groundwater quality upgradient of the 
three former tank locations. 

WATER LEVELS 

Depth to water at the site is approximately 88 feet below land surface. 
Based on water levels measured on July 1, 1992, water level elevations ranged 
from -11.52 feet mean sea level (msl) in monitor well MW-7 to -9.70 feet msl in 
monitor well MW-9 (Table 2). Based on these data, the direction of groundwater 
flow is to the east, and the hydraulic gradient is 0.002 (Figure 2). 

CHEMICAL QUALITY OF GROUNDWATER 

Analytical results for groundwater samples collected from monitor 
wells MW-6, MW-7, and MW-8 indicated that volatile organic compounds (VOCs) and 
total dissolved chromium are present in the groundwater underlying the site 
(Table 4; Figure 3). Total fuel hydrocarbons (TFH) were not detected in the 
groundwater samples collected from MW-5 through MW-7 during the first two 
sampling events. Groundwater samples collected from monitor wells MW-8 and MW-9 
were not analyzed for TFH because TFH had not been detected in perimeter monitor 
wells MW-4, MW-5, MW-6, and MW-7. 
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Dr. Michael Yalch 
July 17, 1992 
Page 3 

HARGIS+ ASSOCIATES, INC. 

The VOCs, trichloroethylene (TCE) and tetrachloroethylene (PCE}, were 
detected in groundwater samples collected from monitor wells MW-6 and MW-7 on 
April 21, 1992 and May 13, 1992, and from MW-8 on July 1, 1992. VOCs were not 
detected in groundwater samples collected from monitor wells MW-5 and MW-9 during 
any of the sampling rounds (Table 3; Figure 3). 

TCE was detected in groundwater samples collected from monitor wells MW-6, 
MW-7, and MW-8 (Table 3; Figure 3). The highest concentration of TCE was 353 
micrograms per 1 iter (JLg/1) in a groundwater sample call ected from monitor 
well MW-6. The California Maximum Contaminant Level (MCL) for TCE is 5 JLg/1 
(Table 4). Concentrations of TCE detected in groundwater samples collected from 
monitor wells MW-6, MW-7, and MW-8 exceeded the MCL for TCE. 

PCE was detected in groundwater samples from monitor well MW-6 (Table 3; 
Figure 3). The highest concentration of PCE detected was 9 JLg/1. The California 
MCL for PCE is 5 JLg/1 (Table 4). Concentrations of PCE detected in groundwater 
samples collected from monitor well MW-6 exceeded the MCL for PCE. 

Total chromium was detected in groundwater samples collected from monitor 
wells MW-6, MW-7, and MW-9 (Table 5). The highest concentration of total 
chromium was 0.03 milligrams per liter (mg/1), which was detected in a 
groundwater sample collected from monitor well MW-7. The California MCL for 
chromium is 0.05 mg/1 (Table 4). Concentrations of chromium detected in 
groundwater samples collected from monitor wells MW-6, MW-7 and MW-9 did not 
exceed the MCL for chromium. 

'-

Further assessment is necessary to delineate the extent of VOCs in 
groundwater. Hargis + Associates, Inc. is currently compiling regional 
hydrogeologic data to aid in the selection of off-site monitor well locations. 
As these results become available, proposed off-site monitor well locations will 
be provided to Hughes Aircraft Company. 

Hargis+ Associates, Inc. appreciates this opportunity to be of service to 
Hughes Aircraft Company. If you have any questions or wish further discussion 
regarding this data submittal, please contact Matt Wiedlin at (619) 454-0165 or 
me at (310) 372-7992. 

RNB:ljh 

Sincerely, 

HARGIS + ASSOCIATES, INC. 

~c h ;.,~ 
Rush N. Boynton 
Project Manager 

cc: Gary L. Rafferty, Esq. 

Enclosure 

yalchll.850 
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TABLE 1 

MONITOR WELL CONSTRUCTION DATA 

LAND SIRFACE REFERENCE POINT TOTAL SCREENED FILTER BENTONITE VOL CLAY 
WELL DATE ELEVATION ELEVATION DEPTH INTERVAL PACK PELLETS GROUT CONCRETE 

IDENTIFIER CONSTRUCTEQ (feet msll (feet ms]) (feet bls) !feet bls) (feet bls) (feet bls) (feet bbl (feet blsl 

MW-1 07-12-91 78.75 79.30 105 75-105 68-105 64-68 2-64 0-2 

MW-2 07-10-91 75.53 77.22 113 83-113 77.5-113 73-77.5 2-73 0-2 

MW-3 07-11-91 76.06 77.90 105 75-105 69-105 66-69 2-66 0-Z 

MW-4 07-09-91 74.72 75.62 113 83-113 77-113 73-77 2-73 0-Z 

MW-5 04-13-92 78.61 78.21 103 73-103 70.6-103 68-70.6 2-68 0-2 

MW-6 04-14-92 75.24 74.87 108 78-108 75-108 73.5-75 2-73.5 0-2 

MW-7 04-15-92 75.31 76.58 108 78-108 74-108 70-74 2-70 0-2 

MW-8 06-26-92 75.63 75.09 110 78.5-108.5 75.7-108.5 73.4-75.7 2-73.4 0-2 

MW-9 06-30-92 75.75 75.34 110 78-108 72.4-108 69.7-72.4 2-69.7 0-Z 

msl : Mean sea level 
bls : Below land surface 

~; HARGIS+ ASSOCIATES, INC. 
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WELL DATE 
IDENTIFIER MEASURED 

MW-1 07/23/91 
03/05/92 
04/21/92 
05/13/92 
07/01/92 

MW-2 07/23/91 
03/05/92 
04/21/92 
05/13/92 
07/01/92 

MW-3 07/23/91 
03/05/92 
04/21/92 
05/13/92 
07/01/92 

MW-4 07/23/91 
03/05/92 
04/21/92 
05/13/92 
07/01/92 

MW-5 04/21/92 
05/13/92 
07/01/92 

brp = Below reference point 
msl = Mean sea level 

TABLE 2 

WATER LEVEL ELEVATIONS 

REFERENCE WATER 
POINT DEPTH TO LEVEL 

ELEVATION WATER ELEVATION 
(feet· msl) (feet brol (feet msl) 

79.30 88.53 -9.23 
89.47 -10.17 
89.16 -9.86 
89.10 -9.80 
89.45 -10.15 

77.22 87.13 -9.91 
88.17 -10.95 
87.85 -10.63 
87.92 -10.70 
88.17 -10.95 

77.90 87.82 -9.92 
88.87 -10.97 
88.57 -10.67 
88.63 -10.73 
88.84 -10.94 

75.62 84.51 -8.89 
85.30 -9.68 
85.08 -9.46 
85.14 -9.52 
85.40 -9.78 

78.21 88.37 -10.16 
88.45 -10.24 
88.74 -10.53 

~ HARGIS+ ASSOCIATES, INC. 
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TABLE 2 (continued) 
WATER LEVEL ELEVATIONS 
Page 2 of 2 

WELL DATE 
IDENTIFIER MEASURED 

MW-6 04/21/92 
05/13/92 
07/01/92 

MW-7 04/21/92 
05/13/92 
07/01/92 

MW-8 07/01/92 

MW-9 07/01/92 

brp = Below reference point 
msl = Mean sea level 

REFERENCE WATER 
POINT DEPTH TO LEVEL 

ELEVATION WATER ELEVATION 
(feet msll (feet brpl (feet msll 

74.87 85.88 -11.01 
85.96 -11.09 
86.14 -11. 27 

76.58 87.91 -11.33 
87.92 -11.34 
88.10 -11.52 

75.09 85.94 -10.85 

75.34 85.04 -9.70 

~ HARGIS+ ASSOCIATES, INC. 
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TABLE 3 

VOLATILE ORGANIC COMPOUNDS 
AND FUEL HYDROCARBONS IN GROUNDWATER 

....... CONCENTRATIONS IN MICROGRAMS PER LITER ........ 
MODIFIED EPA 

........•...... EPA METHOD 8240/8010 .........•........ .•. METHOD 8015 ... 

TOTAL FUEL 
WELL SAMPLE HYDROCARBONS 

IDENTIFIER DATE TCE 1.1.1-TCA PCE 1.1-DCE (mq/l} 

MW-1 07/15/91 180 3 22 <2 <0.50 
07/23/91 200 3 23 3 <0.50 
03/05/92 47 <0.4 3.2 <1 NA 

MW-2 07/12/91 650 <5 30 <5 0.56 
07/23/91 1,000 <5 53 <5 0.55 
03/05/92 910 2.6 39 13 NA 

MW-3 07/15/91 2 <1 <1 <1 <0.50 
07/23/91 1 <1 <1 <1 <0.50 
03/05/92 <0.4 <0.4 <0.7 <1 NA 

MW-4 07/11/91 <1 <1 <1 <1 <0.50 
07/23/91 <1 <1 <1 <1 <0.50 
03/05/92 <0.4 <0.4 <0.7 <1 NA 

MW-5 04/21/92 <1 <1 <1 <1 <0.20 
05/13/92 <1 <1 <1 <1 <0.20 

MW-6 04/21/92 343 <1 9 <1 <0.20 
05/13/92 353 <1 7 <1 <0.20 

MW-7 04/21/92 87 <1 <1 <1 <0.20 
05/13/92 Ill <1 <1 <1 <0.20 

MW-8 07/01/92 237 <1 <1 <1 NA 

MW-9 07/01/92 <1 <1 <1 <1 NA 

NOTE: Refer to page 2 of this table for footnotes i~ HARGIS+ ASSOCIATES, INC. 
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TABLE 3 (continued) 
VOLATILE ORGANIC COMPOUNDS AND 
FUEL HYDROCARBONS IN GROUNDWATER 
Page 2 of 2 

FOOTNOTES: 

NOTE: Samples analyzed on March 5, 1992 were analyzed using EPA Method 8010 

EPA = U.S. Environmental Protection Agency 
TCE = Trichloroethylene 

1,1,1-TCA =Trichloroethane 
PCE = Tetrachloroethylene 

1,1-DCE = Dichloroethylene 
mg/1 =Milligrams per liter 

(<) • less than; numerical value is the Limit of Detection for that compound 
NA = Not Analyzed 

i~ HARGIS + ASSOCIATES, INC. 



TABLE 4 

MAXIMUM CONTAMINANT LEVELS 

GROUNDWATER SAMPLES 
ORGANIC COMPOUNDS FROM NEW MONITOR WELLS 

{micrograms oer liter) CALIFORNIA MCL THAT EXCEEDED MCLs 

Trichloroethylene 5 MW-6, MW-7, and MW-8 
(TCE) 

1,1,1-Trichloroethane 200 None 
(1,1,1-TCA) 

Tetrachloroethylene 5 MW-6 
(PCE) 

1,1-Dichloroethylene 6 None 
(1, 1-DCE) 

Fuel hydrocarbons None Established 

INORGANIC COMPOUNDS 
(milligrams per liter) 

Chromium (Total) 0.05 None 

Source: Marshack, J.B., 1991. A Compilation of Water Quality Goals. 
Prepared for the California Regional Quality Control Board, 
Central Valley Region; February, 1991. 

MCL = Maximum Contaminant Level 
(---) =Not Applicable 

~ HARGIS+ ASSOCIATES, INC. 



TABLE 5 

TOTAL DISSOLVED CHROMIUM IN GROUNDWATER 

CONCENTRATION OF TOTAL 
WELL DISSOLVED CHROMIUM 

'"''* IDENTIFIER SAMPLE DATE (milligrams per liter) 

MW-1 03/05/92 0.04 
07/23/92 0.14 
07/15/92 0.02 

MW-2 03/05/92 0.06 
07/23/92 0.02 
07/12/92 0.04 

MW-3 03/05/92 0.05 
07/23/91 0.05 
07/15/91 0.02 

MW-4 03/05/92 0.03 
07/23/92 0.02 
07/11/92 0.03 

MW-5 04/21/92 <0.01 
05/13/92 <0.01 

'"" MW-6 04/21/92 <0.01 
05/13/92 0.02 

MW-7 04/21/92 <0.01 
05/13/92 0.03 

MW-8 07/01/92 <0.01 

MW-9 07/01/92 0.02 

(<) = Less than, numerical value is the Limit of Detection for that compound 

~~ HARGIS+ ASSOCIATES, INC. 



TABLE 6 

LITHOLOGIC LOG OF MONITOR WELL MW-5 

DEPTH INTERVAL 
(feet below GROUP 
land surface) SOIL TYPE SYMBOL Cal DESCRIPTION OF MATERIAL 

0.0 - 0.5 ASPHALT 

0.5 - 0.9 BASE 

0.9 - 1.5 FILL: SILTY CL Very dark grayish brown (2.5Y 3/2), 
CLAY WITH medium plasticity, moist, trace fine 
SAND gravel, sand is fine to medium 

grained, no odor. 

1.5 - 4.0 FILL: SAND SP Olive yellow (2.5Y 6/6); sand is 
AND SOME fine to very fine grained, poorly 
CLAY graded, noncohesive, dry; trace fine 

gravel and silt; clay is medium 
plastic, moist; no odor. 

4.0 - 8.5 SILTY CLAY CL Very dark grayish brown (10YR 3/2), 
medium plasticity, stiff, moist; 
trace sand; no odor. 

8.5 -10.5 SILTY CLAY/ CL/ML Olive brown (2.5Y 4/4), low to 
CLAYEY SILT medium plasticity, slightly moist; 
WITH SAND sand is very fine to fine grained; 

no odor. 

10.5 - 11.3 SANDY SILT ML Light brownish gray (2.5Y 6/2); 
slightly moist; sand is fine 
grained; trace fine grained gravel; 
no odor. 

11.3 - 18.5 SAND SP Light yellowish brown (2.5Y 6/4), 
very fine to fine grained, poorly 
graded, dry; no odor. 

18.5 - 28.5 CLAYEY SAND sc Light yellowish brown (10YR 6/4), 
very fine to medium grained, 

'"' moderately cohesive, moist; trace 
coarse sand; no odor. 

With some slightly cemented sand 
lenses from 24.5 to 26.5 feet. 

Becomes silty and noncohesive below 
26.5 feet. 

(a) Unified Soil Classification System ASTM 0-2487 

~ HARGIS+ ASSOCIATES, INC. 



TABLE 6 (continued) 
LITHOLOGIC LOG OF MONITOR WELL MW-5 
Page 2 of 3 

DEPTH INTERVAL 
(feet below GROUP 
land surface) SOIL TYPE SYMBOL Cal DESCRIPTION OF MATERIAL 

28.5 - 31.5 CLAYEY SAND sc Mottled, light yellowish brown (2.5Y 
6/2) and yellowish brown (IOYR 5/8), 
fine to coarse grained, slightly 
cohesive, slightly moist, no odor. 

31.5 - 41.0 SAND SP Light yellowish brown (2.5Y 6/4), 
very fine grained, poorly graded, 
slightly moist, no odor. 

Becomes very pale brown (IOYR 7/3), 
trace mica and interbedded oxidized 
laminations from 33.5 to 38.5 feet. 

41.0 - 43.5 CLAY CL Olive (5Y 5/4), stiff, moist; trace 
sand and sand lenses; no odor. 

Iron oxidized below 43 feet. 

43.5 - 58.5 SAND SP Pale yellow (SY 7/4), very fine 
grained, poorly graded, slightly 
moist; trace mafics; micaceous; no 
odor. 

From 48.5 to 53.5 feet, iron 
oxidized with mafics; coarser below 
51 feet. 

From 54.5 to 55.5 feet, silty sand, 
slightly cohesive. 

58.5 - 60.0 SILTY SAND SM Yellowish brown (IOYR 5/6), very 
fine to fine grained, poorly graded, 
slightly cohesive, slightly moist, 
no odor. 

60.0 - 61.0 SANDY CLAY CL Olive (SY 5/4}, low plasticity, 
slightly moist; sand is very fine 
grained; trace iron oxide; no odor. 

(a) Unified Soil Classification System ASTM D-2487 

HARGIS+ ASSOCIATES, INC. 



TABLE 6 (continued} 
LITHOLOGIC LOG OF MONITOR WELL MW-5 
Page 3 of 3 

DEPTH INTERVAL 
(feet below GROUP 
land surface) SOIL TYPE SYMBOLCa) DESCRIPTION OF MATERIAL 

61.0 - 63.5 

63.5 - 103.0 

SILTY SAND SM 

SAND SP 

Mottled, yellowish brown (10YR 5/6} 
and olive (5Y 5/4}, very fine to 
fine grained, poorly graded, 
slightly cohesive, slightly moist, 
micaceous; no odor. 

Yellow (2.5Y 7/6) to pale yellow 
(2.5Y 7/4), very fine grained, 
poorly graded, slightly moist, 
micaceous; no odor. 

From 69 to 71.5 feet color changes 
to pale yellow (5Y 7/3). 

From 73.5 to 76 feet color changes 
to pale olive (5Y 6/3). 

From 76 to 98.5 color changes to 
olive yellow (5Y 6/8). 

Saturated below 87.5 feet. 

TOTAL DEPTH OF BORING: 103 FEET 

NOTE: The soil description from 0.0 to 98.5 feet is based on lithologic samples 
collected from a continuous core barrel. Continuous core samples were 
not collected below 98.5 feet due to heaving sand conditions in the 
borehole. The soil description below 98.5 feet is based on auger 
cuttings. 

(a} Unified Soil Classification System ASTM 0-2487 

~ HARGIS+ ASSOCIATES, INC. 



TABLE 7 

LITHOLOGIC LOG OF MONITOR WELL MW-6 

DEPTH INTERVAL 
(feet below GROUP 
land surface) SOIL TYPE SYMBOL Cal DESCRIPTION OF MATERIAL 

0.0 - 0.4 ASPHALT 

0.4 - 0.7 BASE 

0.7 - 2.5 SILTY CL Very dark gray (10YR 3/1) and dark 
CLAY/SANDY greenish gray (5GY 4/1), with 
CLAY (FILL) organic material and cobbles; moist. 

2.5 - 7.5 CLAY CL Very dark gray (10YR 3/1); 
moderately plastic, moist, stiff, no 
odor. 

7.5 - 8.5 SANDY CLAY CL Pale brown (10YR 6/3); moderately 
cohesive, low plasticity, moderately 
stiff, moist; sand is fine to medium 
grained, poorly graded; no odor. 

8.5 - 13.5 SAND SP Yellowish brown (10YR 5/6), fine to 
medium, poorly graded, slightly 
cohesive, moist, trace silt, no 
odor. 

,.. 13.5 - 22.5 CLAYEY SAND sc Yellowish brown (10YR 5/4), medium 
to coarse grained, angular to 
subangular, slightly cohesive, 
moist, no odor. 

From 18.5 to 22.5 feet, trace clay. 

22.5 - 23.5 SAND SP Very pale brown (10YR 7/3), very 
fine grained, poorly graded, moist; 
no odor. 

23.5 - 25.0 SILTY SAND SP Yellowish brown (10YR 5/6), fine to 
medium grained, poorly graded, 

,,~ 
moist, slightly cohesive, no odor. 

25.0 - 28.5 SAND SP Very pale brown (10YR 7/4), fine to 

... medium grained, poorly graded, 
slightly moist, no odor. 

28.5 - 36 SAND sw Brownish yellow (10YR 6/8), very 
fine to coarse grained, well graded, 
moist, trace maf1cs, no odor. 

"" (a) Unified Soil Classification System ASTM D-2487 

:$ 

~ HARGIS+ ASSOCIATES, INC. 



TABLE 7 (continued) 
LITHOLOGIC LOG OF MONITOR WELL MW-6 
Page 2 of 3 

DEPTH INTERVAL 
(feet below GROUP 
land surface) SOIL TYPE SYMBOL( a) DESCRIPTION OF MATERIAL 

36.0 - 47.0 SAND SP Very pale brown (lOYR 7/3), very 
fine grained, poorly graded, 
slightly moist; trace mica; no odor. 

From 38.5 to 47 feet, color change 
to pale olive (5Y 6/4}; trace mafics 
and iron oxide. 

47.0- 48.5 SAND SP Pale yellow (5Y 7/4}, very fine to 
medium grained, poorly graded, 
moist; trace mica and mafics; no 
odor. 

48.5 - 50.5 SILTY SAND SM Light olive brown (2.5Y 5/6}, very 
fine to fine grained, poorly graded, 
moderately cohesive, moist, 
micaceous, no odor. 

50.5 - 53.0 SANDY SILTY CL Pale olive (5Y 6/4), moderately 
CLAY plastic, very stiff, moist; sand is 

fine to medium grained; no odor. 
'"' 

53.0 - 53.5 SILTY SAND SM Pale olive (5Y 6/4}, moderately 
cohesive, fine to medium grained, 
moist, no odor. 

53.5 - 63.5 SAND SP Light olive brown (2.5Y 5/6}, very 
fine grained, poorly graded, 
slightly moist; trace mica flakes 
and mafics; no odor. 

From 58.5 to 63.5 feet, color change 
to light yellowish brown (2.5Y}. 

63.5 - 66.5 CLAYEY SM Mottled pale olive (5Y 6/3) and 
SILTY SAND yellowish brown (lOYR 5/6}, fine to 

medium grained, moderately cohesive, 
moist, iron oxide laminations, no 
odor. 

From 64.5 to 66.5 feet, color change .,. to light olive brown (2.5Y 5/6}; 
trace shells. 

(a) Unified Soil Classification System ASTM D-2487 

HARGIS+ ASSOCIATES, INC. 
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TABLE 7 (continued) 
LITHOLOGIC LOG OF MONITOR WELL MW-6 
Page 3 of 3 

GROUP 
DEPTH INTERVAL 
(feet below 
land surface) SOIL TYPE SYMBOLCal DESCRIPTION OF MATERIAL 

66.5 - 98.5 SAND SP Pale yellow (2.5Y 7/4), very fine 
grained, poorly graded, slightly 
moist, micaceous, no odor. 

From 68.5 to 69 feet, color change 
to light gray (lOYR 7/2). 

From 69 to 73.5 feet, color change 
to pale yellow (2.5Y 7/4), trace 
black organic stains. 

From 73.5 to 78.5 feet, color change 
to light olive brown (2.5Y 5/6), 
moist below 76.5 feet. 

From 78.5 83.5 feet, occasional iron 
oxide laminations. 

From 83.5 to 85.5 feet, sand is wet. 

From 85.5 to 93.5 feet, color change 
to light brownish gray (2.5Y 6/2), 
sand is saturated. 

From 93.5 to 98.5 feet, color change 
to yellowish brown (lOYR 5/4). 

TOTAL DEPTH OF BORING: 110 FEET 

NOTE: The soil description from 0.0 to 98.5 feet is based on lithologic samples 
collected from a continuous core barrel. Continuous core samples were 
not co 11 ected be 1 ow 98. 5 feet due to heaving sand conditions in the 
borehole. The soil description below 98.5 feet is based on auger 
cuttings. 

(a) Unified Soil Classification System ASTM D-2487 

~ HARGIS+ ASSOCIATES, INC. 



.... TABLE 8 

LITHOLOGIC LOG OF MONITOR WEll MW-7 
"" 

DEPTH INTERVAL 
(feet below GROUP 

~- land surface) SOIL TYPE SYMBOL( a) DESCRIPTION OF MATERIAL 

0.0 - 2.0 TOP SOIL 
.~ 

2.0 - 6.0 CLAY CH Black (10 YR 2/1), high plasticity, 
moist; trace organic material, no 
odor. _.., 

6.0- 7.0 SANDY SILTY CL Olive Brown (2.5 YR 4/4), low to 
CLAY medium plasticity, slightly moist; 

'"' sand is fine grained; trace organic 
material and fine gravel; no odor. 

7.0 - 8.0 CLAYEY Ml Very dark grayish brown (10YR 3/2), 
SANDY SILT moderately plastic, moist; sand is 

fine grained; no odor. 

.8.0 - 9.0 SILTY SAND SM light olive brown (2.5YR 5/4), very 
fine grained; non-cohesive, slightly 
moist, poorly graded; trace reddish 
mottling; no odor. 

9.0 - 12.5 SAND SP light olive brown (2.5YR 5/4), fine 
grained, slightly moist; poorly 
graded; no odor. 

From 11 to 12.5 feet, color change .... to dark yellowish brown (10YR 4/4) . 

12.5 - 13.0 SANDY SILT Ml Yellowish brown (10YR 5/6); low 
~-~ plasticity; dry; sand is fine 

grained; no odor. 

13.0 - 18.0 SILTY SAND SM Yellowish brown {lOYR 5/6), fine 
grained, dry, slightly cohesive, no 
odor. 

.... From 14.0 to 18.0 feet, color change 
to yellowish brown {10YR 5/4); trace 
silt. 

(a) Unified Soil Classification System ASTM D-2487 

~ HARGIS+ ASSOCIATES, INC. 



'*' TABLE 8 (continued) 
LITHOLOGIC LOG OF MONITOR WELL MW-7 
Page 2 of 3 

DEPTH INTERVAL 
(feet below GROUP 
land surface) SOIL TYPE SYMBOL Cal DESCRIPTION OF MATERIAL 

18.0 - 24.0 SAND SP Yellowish brown (lOYR 5/4), very 
,,.. fine to fine grained, dry; trace 

silt; no odor. 

From 23.0 to 24.0 feet, color change 
to light yellowish brown (lOYR 6/4). 

,.,. 24.0 - 27.0 SAND SP Light yellowish brown (lOYR 6/4), 
fine to medium grained, slightly 
moist, no odor. 

,. 27.0- 34.0 SAND SP Olive yellow (2.5YR 6/8), fine 
grained, poorly graded, dry, no 
odor. 

From 29.0 to 34.0 feet, 
fine grained. 

very fine to 

34.0 - 36.5 SANDY CLAY CL Mottled light brownish gray 
(2.5Y 6/2) to yellowish brown 
(lOYR 5/6), moderate plasticity, 
slightly moist; sand is fine 
grained; trace iron oxide nodules; 
no odor. 

36.5 - 39.0 SILTY SAND SM Light brownish gray (2.5Y 6/2), very 
fine grained, non-cohesive, dry, 
trace mica, no odor. 

39.0 - 49.0 SAND SP Light brownish gray (2.5Y 6/2), fine 
grained, poorly graded, dry; trace 
mica; no odor. 

From 46.5 to 49.0 feet, color change 
to pale olive (5Y 6/3); slightly 
moist. 

49.0 - 53.0 SILTY SAND SM Olive yellow (2.5Y 6/6), very fine 
grained, slightly cohesive, slightly 
moist, micaceous; no odor. 

""' 

(a) Unified Soil Classification System ASTM D-2487 

~~ HARGIS+ ASSOCIATES, INC. 



,,. TABLE 8 {continued) 

,.., 

""' 

LITHOLOGIC LOG OF MONITOR WELL MW-7 
Page 3 of 3 

GROUP 
DEPTH INTERVAL 
{feet below 
land surface) SOIL TYPE SYMBOL(al DESCRIPTION OF MATERIAL 

53.0 - 56.5 

56.5 - 64.0 

64.0 - 66.5 

66.5 - 110.0 

CLAYEY 
SAND/SANDY 
CLAY 

SAND 

SILTY SAND 

SAND 

,SC/CL 

SP 

SM 

SP 

Pale olive {5Y 6/4), slightly 
plastic, cohesive, moist; sand is 
fine grained; micaceous; trace 
laminations of white sand and iron 
oxide nodules; no odor. 

Pale yellow {5Y 7/4), very fine 
grained, poorly graded, slightly 
cohesive, slightly moist, micaceous; 
trace mafics; no odor. 

From 59.0 to 64.0 feet, color change 
to olive yellow {2.5Y 6/6). 

Olive yellow {2.5Y 6/8), very fine 
to fine grained, slightly cohesive, 
slightly moist; no odor. 

Pale yellow (2.5Y 7/4), very fine 
grained, poorly graded, slightly 
cohesive, slightly moist, micaceous; 
trace small black organic staining; 
no odor. 

From 84.0 to 89.0 feet, sand is 
damp. 

From 89.0 to 94.0 feet, color change 
light olive brown {2.5~ 5/4). 

From 94.0 to 99.0 feet, sand is wet. 

TOTAL DEPTH OF BORING: 110 FEET 

NOTE: The soil description from 0.0 to 99.0 feet is based on lithologic samples 
collected from a continuous core barrel. Continuous core samples were 
not collected below 99.0 feet due to heaving sand conditions in the 
boreho 1 e. The soil descri pt 1 on be 1 ow 99.0 feet 1 s based on auger 
cuttings. 

{a) Unified Soil Classification System ASTM D-2487 

~ HARGIS+ ASSOCIATES, INC. 



DEPTH INTERVAL 
(feet below 

TABLE 9 

LITHOLOGIC LOG OF MONITOR WELL MW-8 

GROUP 
land surface) SOIL TYPE SYMBOL(al DESCRIPTION OF MATERIAL 

0.0 - 0.5 

0.5 - 1.0 

1.0 - 2.0 

2.0 - 2.4 

2.4 - 5.0 

5.0 - 14.0 

14.0 - 16.0 

16.0 - 26.5 

26.5 - 34.0 

34.0 - 35.0 

35.0 - 36.0 

ASPHALT 

BASE 

SAND WITH SP 
SILT 

SILTY CLAY CL 

CLAYEY SAND SC 

SANDY CLAY CL 

SILTY SAND SM 

CLAYEY SAND SC 

SAND 

CLAY WITH 
TRACE SAND 

SP 

CL 

CLAYEY SAND SC 

Brownish yellow (10YR 5/8), fine 
grained, poorly graded, dry to moist, 
no odor. 

Black (10YR 2/1), medium plasticity, 
slightly moist, no odor. 

Olive (5Y 5/4), fine grained, poorly 
graded, dry to moist, no odor. 

Olive yellow (2.5Y 6/6), medium 
plasticity, stiff, moist, no odor; 
sand is fine to medium grained, trace 
iron oxides. 

Yellowish brown (10VR 5/6), medium to 
coarse grained, well graded, slightly 
cohesive, moist, no odor. 

Dark yellowish brown (10YR 4/4), 
medium grained, occasionally coarse 
grained, poorly graded, moist, 
slightly cohesive, no odor. 

Becomes yellow (2.5V 6/8), with lenses 
of clay below 21.0 feet. 

Pale yellow (2.5Y 8/4), very fine 
grained, poorly graded, non cohesive, 
dry, iron oxide, no odor. 

Yellowish brown (lOVR 5/6), medium 
plasticity, medium stiff to stiff, 
moist, no odor; sand is fine grained. 

Ye 11 ow ish brown (lOYR 5/6), fine to 
medium grained, well graded, slightly 
cohesive, dry to moist, with mica. 

(a) Unified Soil Classification System ASTM D-2487 

~ HARGIS+ ASSOCIATES, INC. 



TABLE 9 {continued) 
LITHOLOGIC LOG OF MONITOR WELL MW-8 
Page 2 of 3 

GROUP 
DEPTH INTERVAL 
{feet below 
land surface) SOIL TYPE SYMBOLCal DESCRIPTION OF MATERIAL 

36.0 - 49.0 

49.0 - 50.0 

50.0 - 52.0 

52.0 - 64.0 

64.0 - 66.5 

SILTY SAND SM 

CLAYEY SAND SC 

SAND sw 

SAND SP 

CLAYEY SAND SC 

Light gray {10 YR 7/1), very fine 
grained, poorly graded, dry, no odor, 
micaceous. 

Becomes moist to wet below 44.0 feet. 

Becomes fine to medium grained below 
48.0 feet. 

Mottled, pale yellow (5Y 7/3) and 
olive yellow (2.5Y 6/8), fine to 
medium grained, well graded, slightly 
cohesive, moist, with lenses of clay 
and trace mica. 

Olive yellow (2.5Y 6/8), fine to 
medium grained, well graded, slightly 
cohesive, lenses of clay, with mica. 

Pale yellow (2.5Y 7/4), very fine 
grained, poorly graded, non-cohesive, 
dry to moist, no odor, with iron 
oxides. 

With trace black organic nodules below 
56 feet. 

Mottled, pale yellow (5Y 7/3) and 
olive yellow (2.5Y 6/8), fine to 
medium grained, well graded, slightly 
cohesive, moist, 1 enses of clay and 
trace mica. 

(a) Unified Soil Classification System ASTM D-2487 

HARGIS+ ASSOCIATES, INC. 



TABLE 9 (continued) 
LITHOLOGIC LOG OF MONITOR WELL MW-8 
Page 3 of 3 

GROUP 
DEPTH INTERVAL 
(feet below 
land surface) SOIL TYPE SYMBOLCal DESCRIPTION OF MATERIAL 

66.5 - 103.5 SAND SP 

103.5 - 110.0 SILTY SAND SM 

Pale yellow (2.5Y 7/4), very fine 
grained, poorly graded, non-cohesive, 
dry to moist, no odor, trace iron 
oxide. 

Becomes micaceous and with black 
nodules below 69 feet. 

Becomes fine to very fine grained and 
wet below 84 feet. 

Becomes saturated below 87.0 feet. 

Becomes fine to medium grained below 
94.0 feet. 

Olive brown (2.5Y 4/3), fine grained, 
cohesive, saturated. 

Becomes finer with depth. 

TOTAL DEPTH OF BORING: 110 FEET 

NOTE: The soi 1 description from 0. 0 to 104.0 feet is based on 1 i tho 1 ogi c 
samples collected from a continuous core barrel. Continuous core samples 
were not collected below 104.0 feet due to heaving sand conditions in the 
boreho 1 e. The soil description be 1 ow 104.0 feet is based on auger 
cuttings. 

(a) Unified Soil Classification System ASTM D-2487 

HARGIS+ ASSOCIATES, INC. 



TABLE 10 
... 

LITHOLOGIC LOG OF MONITOR WELL MW-9 

DEPTH INTERVAL 
(feet below GROUP 
land surface) SOIL TYPE SYMBOL( a) DESCRIPTION OF MATERIAL 

>~ 

0.0 - 0.7 ASPHALT 

0.7 - 1.0 BASE 

1.0 - 3.0 SAND SP Yellowish brown (lOYR 5/4}, fine to 

'"' 
medium grained, slightly cohesive, 
moist, no odor, trace clay. 

3.0- 7.0 CLAY CH Black (2.5Y N2}, high plasticity, 
moist, with organic odor. 

7.0- 8.5 SILTY CLAY CL Grayish brown (2.5Y 5/2}, low 
.,. plasticity, dry to moist, no odor, 

trace fine grained sand and cemented 
sand. 

,..., 
8.5 - 12.5 SANDY, CL Light olive brown (2.5Y 5/3}, 

""' 
SILTY CLAY slightly plastic, dry; sand is fine 

grained, no odor. 

12.5 - 15.5 SAND sw Pale yellow (2.5Y 7/4), fine to 
medium grained, non cohesive, 

,,.,. slightly moist, no odor. 

15.5 - 23.5 SAND SP Yellowish brown (10YR 5/4} and 
yellow (2.5Y 7/4), fine grained, 
moist, no odor, with iron oxides. 

With trace of clay below 23.0 feet. 

23.5 - 31.5 SAND sw Brownish yellow (lOYR 6/8), medium 
to coarse grained, well graded, 
cohesive, moist, no odor, trace 
clay. 

31.5 - 38.0 SAND SP Olive yellow (2.5Y 6/6), fine 
grained, poorly graded, slightly 
cohesive, slightly moist, no odor, 
with iron oxide lamination. 

From 33.5 to 38.0 color changes to 
pale yellow (2.5Y 8/3}. 

(a) Unified Soil Classification System ASTM D-2487 
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"' 
TABLE 10 (continued) 
LITHOLOGIC LOG OF MONITOR WELL MW-9 
Page 2 of 3 

DEPTH INTERVAL 
(feet below GROUP 
land surface) SOIL TYPE SYMBOL( a) DESCRIPTION OF MATERIAL 

38.0 - 38.5 SAND sw Brownish yellow (lOYR 6/8), medium 
to coarse grained, well graded, "" moist, slightly cohesive, no odor, 
with trace of clay. 

"" 38.5 - 42.5 SANDY CLAY CL Mottled, light gray (IOYR 7/1) and 
olive yellow (2.5Y 6/6), medium 
plasticity, moist, no odor; sand is 
fine grained, with iron oxides. 

42.5 - 43.5 SILTY SAND SM Olive yellow (2.5Y 6/8), fine 
grained, poorly graded, slightly 
cohesive, moist, no odor. 

43.5 - 54.5 SAND SP Pale yellow (2.5Y 8/4), fine 
grained, poorly graded, slightly 
moist, with iron oxide lamination, 
and mica, no odor. 

~*' 

Becomes moist with clay lenses below 
48.5 feet. 

54.5 - 87.5 SAND SP Olive yellow (2.5Y 6/6), fine to 
medium grained, poorly graded, 
slightly moist, trace mica and 
mafics, no odor. 

From 66.0 to 68.5 feet sand becomes 
fine grained with trace clay nodules 
and iron oxides. 

Becomes micaceous below 73.5 feet. 

From 83.0 to 87.5 feet becomes fine 
to medium grained and moist to wet. 

"" 87.5 - 93.5 SILTY SAND SM Light yellowish brown, (2.5Y 6/6), 
very fine to fine grained, well 
graded, moist, cohesive, no odor, ,m~: 

with mica. 

Becomes saturated below 88.5 feet. 
"' 

{a) Unified Soil Classification System ASTM D-2487 
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TABLE 10 (continued) 
LITHOLOGIC LOG OF MONITOR WELL MW-9 
Page 3 of 3 

GROUP 
DEPTH INTERVAL 
(feet below 
land surface) SOIL TYPE SYMBOL(a) DESCRIPTION OF MATERIAL 

93.5 - 96.5 

96.5 - 110.0 

SAND 

SILTY SAND 

sw 

SM 

Yellowish brown, (10YR 5/6), very 
fine to fine grained, well graded, 
cohesive, saturated, no odor, with 
trace silt, micaceous. 

Light gray (10YR 7/1), very fine to 
fine grained, cohesive, saturated, 
no odor. 

TOTAL DEPTH OF BORING: 110 FEET 

NOTE: The soil description from 0.0 to 103.5 feet is based on lithologic 
samples collected from a continuous core barrel. Continuous core 
samples were not collected below 103.5 feet due to heaving sand 
conditions in the borehole. The soil description below 103.5 feet is 
based on auger cuttings. 

(a) Unified Soil Classification System ASTM D-2487 

HARGIS+ ASSOCIATES, INC. 
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TETRACHLOROETHYLENE 
1,1-0ICHLOROETHYLENE 
1,2-DICHLOROETHANE 

200 

FEET 

400 

HUGHES AIRCRAFT COMPANY 
TORRANCE, CALIFORNIA 

VOLATILE ORGANIC COMPOUNDS 

IN GROUNDWATER 

HARGIS+ ASSOCIATES, IN C. 1 t92 

FIGURE 3 

REV BY 7'f.Q._11.RPT NO. 210-01461 A 



TORRANCE 
MEMORIAL 
HOSPITAL 
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D 

TORRANCE MUNICIPAL AIRPORT 

eMW-9 
-9.7 

I 
Q:) . c 
Q:) ........ 

I I 

I BLDG 230 I 
I 

T-5A,T
I 

" TANK 2® I .. v. ...., 

MW-1l 
BLDG -10.2r 
231 I C\.. 

13 

e 

c 
........ 
I 

' TTA®.K 1 

58~ 

I 
232 

BLDG/ 

C\..MW-5 
-10.5 

e 

\T~ANK3 CO® .,._ 
c • 

\ 
\ 
C'-· 

W-2 \ 
-11.0 

• MW-3 
-10.9 

C\.. 

I 
BLDG~ 
237 .,...: 

........ 

D 

..----..Jt---HUGHES AIRCRAFT COMPANY 
.---------.,PROPERTY BOUNDARY 

&... 

~ 
~ 
VJ 

ct: 
~ 
~ 

~----------~ ~ 

MW-2 
• 
13 

e 

T-SA,T-58 

+ 
TANK 1 

® 

D 
MW-2 

• 
-11.0 

EXPLANATION 

MONITOR WELL 

INACTIVE INDUSTRIAL WATER SUPPLY WELL 

INACTIVE INJECTION WELL 

FORMER SOIL BORING 

FORMER UNDERGROUND STORAGE TANK LOCAllON 

HUGHES AIRCRAFT COMPANY BUILDING 

WATER LEVEL ELEVATION, IN FEET MEAN SEA LEVEL 

------10.2 '? 

CONTOUR LINE OF EQUAL WATER LEVEL ELEVATIONS 
IN FEET MEAN SEA LEVEL 

DASHED WHERE APPROXIMATE, QUERIED WHERE INFERRED 

....._ 

...... 
APPROXIMATE DIRECTION OF GROUNDWATER FLOW 

NOTE: WATER LEVELS WERE MEASURED JULY 1, 1992 

0 200 400 

FEET 

HUGHES AIRCRAFT COMPANY 
TORRANCE, CALIFORNIA 

WATER LEVEL ELEVATIONS 

JULY 1992 

HARGIS+ASSOCIATES,INC 11~ 

--== FIGURE 
PREP BY RPT NO. 8 5 0 . 7 I ::2 :2 0- 0 1 0 9 



TORRANCE 
MEMORIAL 
HOSPITAL 

D 

:u 

D 

TORRANCE MUNICIPAL AIRPORT 

eMW-9 

BLDG 230 

TT'®.K 1 

T-5A,T-5B =-+-

TANK 2® 

BLDG I 
231 MW-1• 

8 

e 

e 

BLDG 
232 

MW-5 

MW-3• 

BLDG 
237 

MW-7 

D 

..----.T--HUGHES AIRCRAFT COMPANY 
.-----------.PROPERTY BOUNDARY 

r--._ 

e... 
t3 
~ 
Cl) 

'l: 
!:S 
~ 

~----------~ ~ 

MW-2 
• 
13 

e 

T-5A,T-5B 

+ 
TANK 1 

® 

D 

0 

EXPLANATION 

MONITOR WELL 

INACTIVE INDUSTRIAL WATER SUPPLY \\£LL 

INACTIVE INJECTION WELL 

FORMER SOIL BORING 

FORMER UNDERGROUND STORAGE TANK LOCAllON 

HUGHES AIRCRAFT COMPANY BUILDING 

200 400 

FEET 

HUGHES AIRCRAFT COMPANY 
TORRANCE, CALIFORNIA 

SITE PLAN 

71~ 

FIGURE 

PREP BY'('( REV BY lf.C,/Yf. RPT NO.8 50.71 410-013:2 



~ HARGIS+ ASSOCIATES, INC. 

ATTACHMENT 1 

RAW ANALYTICAL DATA SHEETS 



~~ HARGIS+ ASSOCIATES, INC. 

LABORATORY DATA SHEETS FOR 

GROUNDWATER SAMPLES COLLECTED 

APRIL 21, 1992 



~:~.. .. .~ :·": .. :. ..,,~ .• 
" .. , .,•,, ,,., ... ' r···"'l~ -f-Ci'-iTOfu aREf"'JlD ••• .., ;\'u ·;Lvr·c:· RFC'IESl ~oRr I • 'J'6hl 

DATP. 

... 

4AoeLI o•_L_ j 
PROJECT. NAME 

;·):,~l::Hil&._:. ··]o.~t!W c,£ 
PROJECT. No./TASK No. 

B~D-&, 
SAMPLE 

CONTAINEFJ~ 
ANALYSES 

REQUESTED 

ESTIMATED 
CONCENTRATION 

RANGE(ppbl 
FORVOA'S 

SPECIAL 
HANDLING 

LABO.,ATORY 
INFORMATION 

- - ·--- ...... -..... FAX No. ')Ill -3.1'-.-'lb').O.'f' 

~ fAX No. .:· 
SAMPLER (PRINTED) 
Y 0/\111 71-1 A,:.J · · YoJ € I' 1"1 \'IJ. 

~ 
~- ~ 

, .. , : : :.· ... SAMPLE . ·' MATRIX 
· . ' ;'- COLLECTION 

I I ., 

a» • -~ .. : ... "xO 
' · '·.. · ·· fti·. E o :o! :!! u 0 o 111 • 

' . 0 j:: Ill !; li; % ~ ! ; !! 
Ill 

··.·, 

....... ~~~~W,"'?""-MIJ6 1//1{,/ft S:zo ./ ./ 41 
./ 

tl 

.. 
.... · . 7 'I\ , .•.. ;:..;_·"'. ~~~i:_ '_t_.;_:_,_·~. >()"' .· . c ., . ·j• . /1\ 

· ;"t' ·~·,,...~i_\;'1~;Y.:'f.rt/.:,.U ::· · .. ·· . ., · · II 

-~ •~,~~~.,.~";'!;c~v~Jtt.t .. \v~·F\ .; .. . --:- --1·1\ · · · 7 U -~ 

, I· -~~'lf'':"~.t.k~, I · \ · I I \ I I \ ', f·" il<"'•i:Uf=~ ' = ·' = · .... 
t~~.~~7~~t~~ \ I I .\ I I \ · J 
•:#g;t~~lil,;•ittt~»-b V .1.\/Ail 
·,.-.. ' · · ....... &' ···~;i)..,:iv: I· ·/\ I \/ I \I · •. !~f,J;h~,l~rt<•c,,¥~-~~ · ·. -:, · · . .. 
: .... j:. · .. : .. ( '/ ':• •. ,.· ,,: .~: I 

,. . ..· ·.·-..-· 
~.~ti~t:·>"i1~'t,)~;;J~~ /\I A-·1 X .... 
I~~:~~~:~~if~tilt\:J.F- I· \. I I\ I 1'1 
;lv~H~.O:t-1~~L%tA~I :. 7 ,. \ I I _\ I I \ 
,.4 .~ .. >~~·.«-: ' · I I <.•'V .... :n:·f'-it-r%.0.•·/l . . \1 I \~1 I - \ 
~tv~~tf<:tf)/t~~}t~: .. V v w~ · ' 
Total number ot .. Container a per analyala:" • 13_ 
Relinquished by: 

~
hl~l 

~''l: 
lcfl~ 

~ .... 

~~ 
.II./ 

~ 
N 

/ 

l 

~/11fltt.~H~ · r'J~»-o~ 
'• •.. ' 3=---1 

.~ti_l INSTRUCTIONS 
Jf{l~ rt1- 1. Fill out form completely except for shaded areas ~ (lab use only); sign only after verified foJ completeness. 

~~- :_·!.l-f 4 A ~. 
. .Company, .. , , . 

. Relinquished. by; 

l ~
·.:_ .. ~_:.,eoelved by~ .. :: 
.. . . ...:·· 

.. ·• 
Time ·· . i"'. 

Company Laboratory 

Time 

·~ t·I·A-
~ 

,~,. 

-Time 

2. Complete in ballpoint pen. Draw one line through errors, 
initial and dale correction. 

3. Indicate number of sample containers in analysis request 
space; indicate choice with ./ or x. , ~ 

4. Note applicable preservatives, special Instructions, i 
and deviations from typical environmental samples. 

5. Consult proJect QA documents for specific Instructions. 

Sample Receipt: • 

~ZL.No. of oontalnera correct &received good condition/cold 

0 cuatody seals secure 1:8. conforms to COC document 

), 
<: 
;; 

~
1,~ 

I -; 
~ 

~
d)'. 
~. 

v" 

~I; 

.. 

PIEMARKS 

/f)-/ U ~I 17_A_ 

[) /.sfil I 5 ~~arW 

I , 

J. 
Total No. of Container•: l3.1 

Shipment Method: HAl!)!) J>l:i. JIJ€JlEiJ 

Send Results to: .f'e.l be.lo~ 

0 3315 N. CAMPBELL llo. tit 
TUCSON, AZ 15111 (1021 111·7:100 

0 2222 S. DOIISON RD. llo. •tt 
ME~~ AZ 15202.(1021 3~·0JIJ.....__ 

f1v5yf ,()· l:JIJ"'.(/J.JtV---.... 
rd 2223 AVENIDA DE LA PLAYA .... Itt D 
L.ll LA JOLLA, .CA tltiJ (1111 41~·011~ 

pr;_ 1 G 10:. t.)v1 A.Jt.A AJ ....-
E;a 111 N. SEPULVEDA BlVD. Mo. lit 

MANHATTAN BII!ACH, CA 10211 
(2131 372·7111 ·-

0 1111 W. IIURIIANK BLVD. llo. 1! 
BURBANK, CA. 11501 (1111 lll:t·44JIIt' 

Send Invoice to La Jolla, CA -1 
Business Ollice Alln: Kim Sturek 1 

ORIGINAL: LABORATORY YELLOW: OA MANAGER PINK: FIELD/TASK MANAGER ... 
~ ... )oo 



' ........ ' ~ l. ·. ...... • • • .... ~ • 

UAJI: • -· .. I"'AUI:____. Ur 

PROJECT NAME PROJECT No./TASK No. . SAMPLE ANALYSES c~~~~~~~ON SPECIAL LABORATORY 

«AC /oR(2Af.Xt 850. ~ CONTAINERS REQUESTED rr~~~d~l HANDLING INFORMATION 

PROJECT MANAGER RI.,{~,-H> &YN\ON FAx No. 3ro- 372.. ... 9/,zl.f ~ 1-U.l::::"-e~~() 

aA MANAGER /::'". "VI\ Rk:.1..12.. f'AX No. \J ~ 1 
S"PijR (SIG~:'lURE~ J»AMPLER (~RIN"'[ED~ V, ~ ~ ~ 
~ 1v ~ ~~~ t<uSU N. ~o'ltvlO ~ \N ~ < u.. 

T~ 1(':)7, Ji'P -/;:=.?!f'v~ B'ur-~ ~ ~ ~ ~ ':. ~ 
. ,, ·,· ..•• ~ SAMPLE MATRIX PRESER- ~ ~ ~ a1 I I~ : ~ 
.. J.:Aa :: .. ·.. sAMPLE COLLECTION VATION :s _ , ~ ~ ~ 0 ~ l 1 

;~i~ > I - { ~ ~~.~ )::: ~ ID '. ;, . ID Q) Q) 1~: ~ .. :z: 6 ~ /'1 I" "\ lt..o I 

. ;• . - E - ,. • • o o .., ,\. ::!'( ~ ~ .:s '.o ~ 
I· :':j;·,:.x~.:>\. ~ ~ :~i!i !i~!~2 ~; ~~~~ ~ ~~ REMARKS 

·. 'l.:'l'bJ;L,-~:r Mw- 5 4 {~r/n. 1~.,;.-7 X ~ ~ 4 >( x ~ 16& bi~i~ Sr"J\tJ~ 

.. 't:.:f.~{p(/d~:r· 1 • ~k>- 5 
1 

I$ "l.,~ X ~ X P IX. 
.;;.~":,fiLt:::r,.·"" rY\.\AJ- C. rb:v.-4 )( L/ ' )( 

J-•,/1 ' ';· 'f;~t;· tv\ W - b I{, : t..4 .J.. )( X I 

<•L'LI;/.;~<S. 1\\k.J- 7 \'1.3.:1 X I~ K ')( 

J~.<t.:J1.il'~"c:\ rr\ W- 7 l ,$}. j_ )( ~ 

"<:::t;::t·CB,4f~,~~\ M w-7oo 1 c,J7 ')( 4 x x 
-~';:(< r66t:F~J' l't\ W -76 o ~ r,p~- .1 X )( l 

. ~·;(..:,,.Yc7 o·;:c: m w - 7 g ,It 17 20 IK 1" Lf J<. ~ 17 

·A:Ot·~' e.....:t,l··~ 'rA.- I 1/. zr/q-v 1-:;- o o !)( x ILJ )C x D< 

,,,:,:.,.; . ~:,:;>;; .',· 

·,,,¥r.'/\.~ J';.~ ~iii~, 
}.~.,.~~;, ;;/!!i~·~;:: :.i"i 
;: .... :~ ::~c<:\.·x..t.:vJ· 

Total numbe~ of Container• per analyala: IZ 1~11.1 Total No. of Contalnera: 2 8 

'(e~q1fsh,d ~. Date Received by: ... ~ >- Date INSTRUCTIONS Shipment Method: H,w/) DK.nJle'f 

u~ ~). .~ I./1JI'~,I.A1,' e. >~ JJ.Iu~ 1. Fill out form completely except for shaded areas Send Relults to: SfT B£t.Gt.V 
. . . ' I 1'1 r::p-rL -./' ll r- (lab use only); sign only after verified fot completeness. 
·~ · k · c;; I · ~ 0 3315 H. CAMPBELL No. 111 

· ~· T1me ~ T1me 2. Cor:nplete In b_!JHpolnt pen. Draw one line through errors, TucsoN, AZ 15711 11021 111-uoo 

~Q.:u-,~--'t ~- ·/ Hu_res E os6- ..a.;·.5;C' inillal and d.t'e correction. 
IS'S'> •o' 'J • , • O 2222 s. DOBSON RD. No. 4ot 

Company • Company / 3. lnd1cate number of sample containers In analysis request MESA, AZ 15202 11021 345• 0 .. 1 
space; Indicate choice wilh .; or x. P1rs.l. Q"' •NU4N 

A · I D t ReceiVed by:· O t r.t 222:1' AVENIOA DE LA PLAYA ilo. Ill 
ellnqu shed by: a e • a e 4. Note applicable preservatives, special instructions, ..., LA JOLLA, CA eaen 11111 414 •0111 

.. . . and devialions from typical environmental samples. ~lASH ~YM"OI'-" 
' . ._, 111 N. SEPULVEDA IILVO. lle.~ll 

_______ ...;o.._ 5. Consult project OA documents for specific Instructions. c.~ MANHATTAN er:ACH, CA tour 

1---1 Tl (213) 312·7U2 

Time me Sample Receipt: 0 1111 w. euRIIANK BLVD. No. I! 

· l& No. of contalnera correct Qrecelved good cOrldltlon/cold BURBANK, cA. ttsot (IIIIIU·u•• 

Company Laboratory RJ cuetody eeals secure fitconforms to COC document ~~~~;~~o~~i~~ ~~~~~~~mc~turek 

I J I I I ~ 1 ~ J I .I I J I I OR& , .. L: Lt.. ~AT<t. I Y'l.~....JW: CL,_ ... NAl ... L I FIEJ pSKI fAOfl I I I 

p 



Sample Cross Reference Sheet for Project 850.8 3 

SAMPLE ID LAB FILE ID 

COMPMW-5 61603 
COMPMW-6 61601 
COMPMW-7 61602 

MW-5 61666 
MW-6 61667 
MW-7 61668 

MW-700 61669 
MW-78 61670 
TB-1 61671 



J\'IETHOD 624/8240 VOLA'ffi.E ORGAl"'TCS AJ."(AL YSIS DATA SUNrMARY 

Lab Name: EPTL CHAC/EDSG) 
Client Sample ID: v ~ l\ Mdh 7& B la."'k_ 
Lab File ID (Log No): .h; k. c 4-1 b 'J .l
Matrix: Soil 

Date Sampled: -------
Date Received: ----=--~--
Date Analyzed: _ ___.:,4-_,_/-'-J-'=<-_..1--+q.,;;;;L=----
Sample wt/vol: ___ (g/ml) £"'~ 

CCMFOUND I CONCENTRATION DETECTION LIMIT 
I ug/Kg ug/Kg 

Chloromethane I N.D 10 
Vinyl Chloride I 1 0 
Bromomethane I 10 
Chloroethane 1 0 
Tric hlo rofluorom ethane I 10 
Acrolein 10 
Acetone 15 
1, 1-Dichloroethene I 10 
Acrylonitrile I 1 0 
Carbon Disulfide I i 10 
Methylene Chloride I i .l.5 
trans-1 ,2-Dichloroethene I 10 
1, 1-Dichloroethane i 1 0 
Vinyl Acetate I 1 0 
2-Butanone (MEK) I I 15 I 

cls-1 ,2-Dichloroethene I I 10 
Chloroform I I 1 0 I 

1,1, 1-Trichloroethane I i 10 
1 ,2-Dichloroethane 

I 1 0 I 

Benzene ' 10 ; 

Carbon Tetrachloride 
! 

10 I 
I 

1 ,2-Dichloropropane 10 
Trichloroethene 10 
Bromodichloromethane . I 1 0 
2-Chloroethyl Vinyl Ether 

,. 

10 
cis-1 ,3-Dichloropropene I 10 
4-Methyi-2-Pentanone 10 
Toluene 10 
trans-1 ,3-Dichloropropene 10 
1,1 ,2-Trichloroethane 10 
Dibromochloromethane 10 
2-Hexanone 10 
Tetrachloroethene 10 
Chlorobenzene 10 
Ethylbenzene 10 
Bromoform 10 
Styrene 10 
Xylenes (totat) 10 
1,1 ,2,2-Tetrachloroethane I 10 
1 ,3-Dichlorobenzene I 10 I 

1 ,4-Dichlorobenzene .y 10 
1 ,2-Dichlorobenzene ~0 10 

Surrogate Percent Recovery 
QCIJmit 

SS~! (05;~) I I I 19- !~! SS#l (DCE)=l,2-Dichloroethane-c4 
.... ,.. nA i'r'r",.....T ' ,.... t ___ _I 

4·-

.... 

-
-
-

-
-

-
.... 

-

-
-

-
-



VOLA Tll.E ORGANICS BLANK SUMMARY 

Lab Name: EPTI.. CHACIEDSQ) . Date Sampled: ------
DmeR~ewed: ----~~-----
Date Analyzed: __ 4-!...-J--)./ '~'!..L/...!.'l-=..l...=-----..--

Client Sample ID: \loA- Me.Jf~~~ Bl(!.~ 
Lab File lD (Log No): Bltt..cJf t b'l:L 
Matrix: Soil Sample wt/vol: ___ ,(g!ml) ~ J 

THIS BLANK APPLIES TO THE FOLLOWING SAMPLES, MS AND MSD: 

SAMPLE NO. CLIENT SAMPLE 10 LAB FILE 10 

1 CDUf il-llJ~ C.lbC_~ 
2 _G:_-,y P M L' h 6 r "o 1 
3 ~M f' 14kJ'7 b I (.. (; .l._ 
4 Ha.tn~ ')~~. k..z. 14 s (:l.j..f t-, q .:L 
5 f1,._ +,-;,A\·"·'" koL & u.rl :c.a ~.,.. ~5Dctf I ~q4 
6 '"- I J 

7 '\. 
8 '\. 
9 '\. 

1 0 I '\. / 
1 1 '\. / 
1 2 " / 
13 

~ " / 
14 ' '\. / 
15 -

'\. / !'. 

1 6 '\. / 
1 7 

"' / 
1 8 v 
1 9 / '\. 
20 / "' 21 / '\. 
22 / '\. 
23 / " 24 / ~ 
25 / ~ 
26 - / "\ !. 

; 27 / 
28 / 
29 / 
30 I/ 

/ 
' 

' / 

"' \ '\ 
'\ 

·, 
\ 



METHOD 624/8240 VOLA Tll..E ORGAJ.'ITCS ANALYSIS DATA SUMMARY 

Lab Name: EPTL CHAC/EDSG) .St~ Date Sampled: --=-0--Llf-+-/J..:...-...<t ~~1'""".2-.:;:..__ 
Client Sample ID: \/o& He IJ," ~M~\ Dat;:: Received: ------,--r----r----
Lab File ID (Log No): 6rlt..o f..1"'.l CU.. Date Analyzed: _ ___;o:;_· 4~h;;:_.l..~/9'-.l..-=-~ 
Matrix: Water Sample wt/vol: ___ (g/ml) £4 

COAFDUND 

Chloromethane 
Vinyl Chloride 
Bromomethane 
Chloroethane 
Trichlorofluoromethane 
Acrolein 
Acetone 
1, 1-Dichloroethene 
Acrylonitrile 
Carbon Disulfide 
Methylene Chloride 
trans-1,2-Dichloroethene 
1 .1-Dichloroethane 
Vinyl Acetate 

i2-Butanone (MEK) 
,,~;:;-1 ,2-Dichloroethene 
Chloroform 
1,1,1-Trichloroethane 
1,2-Dichloroethane 
Benzene 
Carbon Tetrachloride 
1,2-Dichloropropane 
Trichloroethene 
Bromodichloromethane 
2-Chloroethyl Vinyl Ether 
cis-1,3-Dichloropropene 
4-Methyi-2-Pentanone 
Toluene 
trans-1,3-Dichloropropene 
1,1,2-Trichloroethane 
Dibromochloromethane 
2-Hexanone 
Tetrachloroethene 
Chlorobenzene 
Ethylbenzene 
Bromoform .. 
Styrene 
Xylenes (total) 
1,1,2,2-Tetrachloroethane 

Surrogate Percent Recovery 

SS#l (l)CEl I Oj= 
SS#2 crou 
SS#3 CBFB) 

CONCENTRATION DETECTION LIMIT 

:. 

QCLimit 
76- 114 
88- 110 
75- 125 

. 

ug/L 
~0 

! 
j 

I 

I 
I 

! 
I 
I 

' 

I 
I 
I 
I 
I 

I 
I 
I 

I 
I 
I 
! 
I 

I 
I 
I 

I 
I 
I 

v 
tvO 

ug/L 
1 
1 
1 

I 1 
1 
1 
1 
1 
1 
~ 

1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 

1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 

SS#l (DCE)=l,2-Dichloroethane-d4 
SS#2 (TOL)=Toluene-d8 
SS#3 (BFB)=4-Bromofluorobenzene 

-

-
-

-
-
-

-

-
-
-



7 

VOLA TILE ORGANICS BLANK SUMMARY 

Lab Name: EPTI.. illACL£;DSG) -Bias.kDate Sampled: 4/.:tf fq.:J.._ 
Client Sample ID: \IDA }\dt;.ii/l-loiJ,~ ·/\ Date Received: ----,---,----Lab File ID (Log No): SLK..c 4d.t q:J.... Date Analyzed: ~ /.;.~ f't~ Matti'<.: Water Sample wt/vol: __ ._(g/ml) ~~I 

THIS BLANK APPLIES TO THE FOLLOWING SAMPLES, MS AND MSD: 

SAMPLE NO. CLIENT SAMPLE ID LAB FILE ID 

1 14. w-.~ G. I {.,.f.~ 
2 HW-b i. I bf 7 ·.~~~"7d.·l 
3 ' 
4 ' \ 

5 \ 
6 \ ,' 

7 \ / 
8 \ / 

I 

9 \ I 
1 0 \ / 
1 1 \ I 
1 2 \ / 
13 \ / 
1 4 \ I 
15 . \ I . 
1 6 : \ II 
17 / \ 
1 8 I \ 
1 9 I \ 
20 I \ 
21 I \ 
22 I \ 
23 I \ 
24 ~7 \ 
25 I \ 
26 

. 
I '\, . 

27 I ' . ' 

- 28 I \ 

29 I 
30 I 

I 



:METHOD 624/8240 VOLA TILE ORGAl'ITCS ANALYSIS DATA SUM:M:AR Y 

Lab Name: EPTL 111Af1ED~ 
Client Sample ID: Vo3g; B kuJL 
Lab File ID (Log No): BJk. o 4.1..3 Cf..J
Matrix: Water 

Date Sampled: 04-/ ~· fq .J.... 

Date Received: ----,---~---
Date Analyzed: ~~~3/<f-L. 
Sample wt/vol: ___ (g/ml) ~,., R 

CCMFOUND CONCENTRATlON DETECTION LIMIT 

Chloromethane 
Vinyl Chloride 
Bromomethane 
Chloroethane 
Trichlorofluorornethane 
Acrolein 
Acetone 
1, 1-Dichloroethene 
Acrylonitrile 
Carbon Disulfide 
Methylene Chloride 
trans-1,2-Dichloroethene 
1.1-Dichloroethane 
Vinyl Acetate 
2-Butanone (MEK) 
cis-1,2-Dichloroethene 
Chloroform 
1,1,1-Trichloroethane 
1,2-Dichloroethane 
Benzene 
Carbon Tetrachloride 
1 ,2-Dichloropropane 
Trichloroethene 
Bromodichlorornethane 
2-Chloroethyl Vinyl Ether 
cis-1,3-Dichloropropene 
4-M ethyi-2-Pentanone 
Toluene 
trans-1,3-Dichloropropene 
1, 1,2-Trichloroethane 
Dibromochlorornethane 
2-Hexanone 
Tetrachloroethene 
Chlorobenzene 
Ethylbenzene 
Bromoform 
Styrene 
Xylenes (total) 
1,1 ,2,2-Tetrachloroethane 

Surrogate Percent Recovery 
QCLirnit 

SS#l (DCEl I ()9 76- 114 
SS#2 crou 9 " 88 - 110 
SS#3 ffi FB) _ --'-'l o~3....___ _ _L7_.>LS_-_.._.12"""-5 

ug/L 

NO 

I 
I 

I 

; 

' 
I 
I 

i 

: 

! 

' 

i 
I 
' 

I 
I 
I 

I 
I 

' 

i 

! 
I 
; 

i 
I 
I 

I 

i 
' 
! 
I 

: 

.!,I 

tJD 

ug/L 
1 
1 
1 
1 
1 
1 
1 
1 
1 
~ 

1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 

1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 

SS# 1 (DCE)= 1,2-Dichloroethane-d4 
SS#2 (TOL)=Toluene-d8 
SS#3 (BFB)=4-Bromofluorobenzene 

-
-

.... 

-
-

-

-

-



VOLA TILE ORGANICS BLAJ.'iK SUMMARY 

Lab Name: EPTL ffiAC/EDSG) Date Sampled: -------Client Sample ID: v'Oft ~eff.......& Bi~ Date Received: ----,----,----Lab File ID (Log No): .8Jk..o4.238..L Date Analyzed: _::D::_<f.-:r::..;.::.l..;_::...::~::.LI-L1=..:L"'---Matrix.: Water Sample wt/vol: ___ ' (g/rnl) -SI......L 

THIS BLANK APPLIES TO THE FOLLOWING SAMPLES, MS AND MSO: 

SAMPLE NO. CLIENT SAMPLE 10 I LAB FILE 10 

1 Ht..:-7 ~,G.~.~' 
2 14 w -- 'lc o I ~ILLCf.· 
3 I fv{ ~ - 7t3 hI L 7n 4 T/3 -I I C.. II... '7 I 
5 1\ ; 

6 I'\ / 

7 '\ I 
8 '\ / 
9 

"' / 
/ 

1 0 \. 7 1 1 '\ I / 
1 2 '\ / 
1 3 '\ /' 
1 4 - '\ I / 
1 5 . '\ 7 
1 6 : .. '\ / 
17 \ -/ 
1 8 J !'\ 
1 9 / '\ 
20 / '\ 
21 / '\ 
22 / I "\ 
23 / " 24 / "' 25 / '\ 26 . 

L \ . ?. 

27 / \, . 28 / 
. . 29 / \ 

30 1/ 



METHOD 624/8240 VOLA TIT..E ORGAJ.'UCS ANALYSIS DATA SUMMARY 

Lab Name: EPTL CHAC/EDSG) 
Client Sample ID: Vot\ Ne.f-L&, r3 (~ 
Lab File ID (Log No): b' lh..o4:.lt1-L 
Matrix: Water 

DareSmnpred: ______________ __ 
Date Received: ------r--r-----
Dare Analyzed: -----=;4-1;=-..s:~'-'-t_...!-L.J.:::..s.~---
Sample wt/vol: ___ (g/rnl) s-~ 

cx::MFOUND 

Chloromethane 
Vinyl Chloride 
Bromomethane 
Chloroethane 
Trichlorofluoromethane 
Acrolein 
Acetone 
1, 1-Dichloroethene 
Acrylonitrile 
Carbon Disulfide 
Methylene Chloride 
trans-1,2-Dichloroethene 
1, 1-Dichloroethane 
Vinyl Acetate 
2-Butanone (MEK) 
cis-1,2-Dichloroethene 
Chloroform 
1,1, 1-Trichloroethane 
1,2-Dichloroethane 
Benzene 
Carbon Tetrachloride 
1,2-Dichloropropane 
Trichloroethane 
Bromodichloromethane 
2-Chloroethyl Vinyl Ether 
cis-1,3-Dichloropropene 
4-Methyi-2-Pentanone 
Toluene 
trans-1,3-Dichloropropene 
1, 1,2-Trichloroethane 
Dibromochloromethane 
2-Hexanone 
T etrachloroethene 
Chlorobenzene 
Ethylbenzene 
Bromoform 
Styrene 
Xylenes (total) 
1,1,2,2-Tetrachloroethane 

Surrogate Percent Recovery 

SS#l CDCE) 
SS#2 ITOL) 
SS#3 ffiFB) 

CONCENTRAllON DETECTION LIMIT 

:~ 

QCLirnit 
76- 114 
88- 110 
75- 125 

ug/L 

IU 0 

i 
I 
! 

l 

' 
I 

' 

I 

! 
j 
' ! 

I 

I 
I 

I 

I 
I 
I 
I 
i 
v 
iJO 

ug/L 
1 
1 
1 
1 
1 
1 
1 

I 1 
1 
·~ 

I 1 
1 
1 

~ 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 

SS# 1 (DCE)= 1,2-Dichloroethane-d4 
SS#2 (TOL)=Toluene-d8 
SS#3 (BFB)=4-Bromofluorobenzene 

l c-

-

-
-



VOLA TILE ORGANICS BLANK SUMMARY 

Lab Name: EPTL ffiAC/EDSG) 
Client Sample ID: vcfr I~:JL:t B~ 
Lab File ID (Log No): 1214 D'I=Jd-1.L 
Matti'<.: Water 

Date Sampled: ------
Date Received: ----.-,-----Date Analyzed: _"'f-I-1--/ ~::::...'f-:.....!/-.:.9.:.._.1-__ _ 
Sample wt/vol: __ (g/ml) .S ,., I 

THIS BLANK APPLIES TO THE FOLLOWING SAMPLES, MS AND MSD: 

SAMPLE NO. I CLIENT SAMPLE 10 LAB FILE ID 
I 

1 I ,_la.fn~ Sn:_k (MW-l' 1\15 ~4~4 <j .l....' 
2 ~r.,-1-H.:C: .S.;,<h &~·_p l."c..Te.(~D H<;Do~..l.cJ. 4 2" 
3 1\ I J l 
4 \ 
5 \ I 
6 \ ' 

.. 

7 \ I 8 ~ I 
9 \ I 1 0 \ I 

1 1 \ I 
1 2 \ I 1 3 \ I 1 4 . \ I I 
15 . \ I 
1 6 . 

\ I : 

17 
/ f'\ 

1 8 I \ 
1 9 I \ 
20 I '\ 21 . I \ 22 I " 23 I " 24 I ~ 25 I '\ 26 

. 
/_ 

" 
. ~-

27 I \ r 28 I 
~ 29 I . 

30 I 

j' 

I 

\ 
\ 

\ 
' ' 



ivlETHOD 624/824() VOLATILE ORGAJ."'TCS Al"l"ALYSIS DATA SUiVJl\llARY 

Lab Name: EPTI.. CHAC/EDSQ) 
Client Sample ID: co ll.f P M v .';)-
Lab File ID (Log No): b 1 (,o 2 
Matrix· Soil . 

Date Sampled: 4/J t. J q~ 
Date Received: 4 1.1 '- /<J>-
Date Analyzed: 4- II'- (q2... 
Sample wt/vol· .S: 4 (glml) . 

rar:y ...><!~~ 7 
COv1FOUNO CONCENTRA110N DETECTION LIMIT 

ug/Kg ug/Kg 
Chloromethane t-JO 10 
Vinyl Chloride 1 0 
Bromomethane 1 0 
Chloroethane I 1 0 
Trichlorofluorom ethane i 1 0 
Acrolein I 1 0 
Acetone I 15 
1, 1-Dichloroethene i 1 0 
Acrylonitrile I 10 
Carbon Disulfide i 10 
Methylene Chloride I 1.5 •' 

trans-1 ,2-Dichloroethene I 1 0 ; 

1, 1-Dichloroethane ~ 1 0 
Vinyl Acetate i 1 0 I 

2-Butanone (MEK) I I 15 
' 

c1s-1 ,2-Dichloroethene I 1 0 
Chloroform I 1 0 I 

1,1, 1-Trichloroethane i 1 0 I 
1 ,2-Dichloroethane I 10 I 

Benzene 10 
Carbon Tetrachloride 1 0 
1 ,2-Dichloropropane I 10 
Trichloroethene 10 
Bromodichloromethane . . 10 
2-Chloroethyl Vinyl Ether " 10 
cis-1 ,3-Dichloropropene 10 
4-Methyi-2-Pentanone 10 
Toluene 10 
trans-1 ,3-Dichloropropene 1 0 
1,1 ,2-Trichloroethane 10 
Dibromochloromethane 10 
2-Hexanone 10 
Tetrachloroethene 1 0 
Chlorobenzene I 10 
Ethylbenzene 10 
Bromoform I 10 
Styrene ! 10 
Xy_lenes (toted) ! 10 
1,1 ,2,2-Tetrachloroethane ' 10 
1 ,3-Dichlorobenzene 10 
1 A-Dichlorobenzene .!/ 10 
1 ,2-Dichlorobenzene ~0 10 

Surrogate Percent Recovery 
QCLirnit 

SS#l CDCE) I t I 70- 121 SS#l (DCE)=1,2-Dichloroethane-<4 

/J_ 

-
-
-

-



i\'IETHOD 624/8240 VOLA TILE ORGAL"'ITCS ANALYSIS DATA SUMMARY 

Lab Name: EP1L CHACIEDSQ) 
Client Sample ID: COM f' ll.f k.) t 
Lab File ID (Log No): 6 1 (..o 1 
Matrix: Sill.! 

Gav1FDUND CONCENTRATION 

Chloromethane 
Vinyl Chloride 
Bromomethane 
Chloroethane 
Trichlorofluoromethane 
Acrolein 
Acetone 
1, 1-0ichloroethene 
Acrylonitrile 
Carbon Disulfide 
Methylene Chloride 
trans-1 ,2-0ichloroethene 
1, 1-0ichloroethane 
Vinyl Acetate 
2-Butanone (MEK) 
cis-1 ,2-Dichloroethene 
Chloroform 
1,1, 1-Trichloroethane 
1 ,2-Dichloroethane 
Benzene 
Carbon Tetrachloride 
1 ,2-0ichloropropane 
Trichloroethene 
Bromodichloromethane 
2-Chloroethyl Vinyl Ether 
cis-1 ,3-Dichloropropene 
4-Methyf-2-Pentanone 
Toluene 
trans-1 ,3-Dichloropropene 
1,1 ,2-Trichloroethane 
Dibromochloromethane 
2-Hexanone 
Tetrachloroethene 
Chlorobenzene 
Ethylbenzene 
Bromoform 
Styrene 
Xylenes (totat) 
1,1,2,2-Tetrachloroethane 
1 ,3-Dichlorobenzene 
1 ,4-0ichlorobenzene 
1 ,2-0ichlorobenzene 

Surrogate Percent Recovery 

SS#l CDCE) I I I 

·-· ., 

QCLimit 
70- 121 

ug/Kg 

tJO 

I 

I 
I 

i 
! 
1. 

I 
I 
! 
I 
I 
i 

I 

I 
i 

I 
I 

\Y 
NO 

lt;f wuq 
DETECTION LIMIT 

ug/Kg 
10 
10 
10 
10 
10 
10 
15 
10 
10 
10 
.lS .. · 
10 
10 
10 
15 
10 
10 
10 
1 0 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 

-10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 

I~ 



NIE1BOD 624/8240 VOLATIT...E ORGANICSAl.'iALYSIS DATA SUMMARY 

Lab Name: EPTI.. CHACIEDSQ) 
Client Sample ID: CoMf M IU 7 
Lab File ID (Log No): 61 (,t.l.. 
Matrix: Soil 

Date Sampled: +/1 " I q ~ 
Date Received: 4 L 1 4 I q 4 

Date Analyzed: 4}1 ' /1-L 
Sample wt/vol: .b. ~ (g/ml) __ _ 

(d . 1-.t-} 
·~......z.l.f 

CCMFOUND CONCENrRA~ DETECTION LIMIT 
ug/Kg ug/Kg 

Chloromethane tvO 1 0 
Vinyl Chloride 10 
Bromomethane 1 0 
Chloroethane 1 0 
Trichlorofluoromethane 10 
Acrolein 10 
Acetone 15 
1, 1-Dichloroethene 1 0 
Acrylonitrile I 10 
Carbon Disulfide 10 
Methylene Chloride I I 15 .. 
trans-1 ,2-Dichloroethene ! 1 0 I 

1, 1-Dichloroethane i 10 
Vinyl Acetate 

I I 10 ! 
2-6utanone (MEK) I I 15 I 

-::s-1 ,2-Dichloroethene I I 10 
Chloroform I I 1 0 
1,1, 1-Trichloroethane ' 1 0 i 
1 ,2-Dichloroethane ! 10 

Benzene i 1 0 
Carbon Tetrachloride I 10 I 

1 ,2-Dichloropropane I 1 0 
Trichloroethane I 10 
Bromodichloromethane .. I 10 . I 
2-Chloroethyl Vinyl Ether : I 10 
cis-1 ,3-Dichloropropene I 10 
4-Methyi-2-Pentanone I 10 
Toluene I 10 
trans-1 ,3-Dichloropropene 

I 10 i 
1,1 ,2-Trichloroethane i 10 
Dibromochloromethane i 10 
2-Hexanone ! 10 
Tetrachloroethane i 10 
Chlorobenzene I 10 I 

Ethylbenzene I 10 

Bromoform I 10 

Styrene I 10 

Xylenes (toted) I 10 
1,1 ,2,2-Tetrachloroethane I 10 I 

1 ,3-Dichlorobenzene i 10 ' 
1 ,4-Dichlorobenzene Jl 10 
1 ,2-Dichlorobenzene t\10 10 

Surrogate Percent Recovery 
QCUmit 

SS#l CDCE) I o6 70- 121 

-l.lf 

-
-
-
-

-
-

-
-

-



ME1BOD 624/8240 VOLA Tll..E ORGAJ.'ITCS ANALYSIS DATA SUMMARY 

Lab Name: EPTL iliAC/EDSQ) 
Client Sample ID: H w·- :2 
Lab File ID (Log No): ~ 1 b {;,?, 
Matrix: Water 

CCMFOUND 

Chloromethane 
Vinyl Chloride 
Bromomethane 
Chloroethane 
Trichlorofluoromethane 
Acrolein 
Acetone 
1, 1-Dichloroethene 
Acrylonitrile 
Carbon Disulfide 
Methylene Chloride 
trans-1 ,2-Dichloroethene 
1, 1-Dichloroethane 
Vinyl Acetate 
2-Butanone {MEK) 
cis-1 ,2-Dichloroethene 
Chloroform 
1,1, 1-Trichloroethane 
1 ,2-Dichloroethane 
Benzene 
Carbon Tetrachloride 
1 ,2-Dichloropropane 
Trichloroethene 
Bromodichloromethane 
2-Chloroethyl Vinyl Ether 
cis-1 ,3-Dichloropropene 
4-Methyi-2-Pentanone 
Toluene 
trans-1 ,3-Dichloropropene 
1,1 ,2-Trichloroethane 
Dibromochloromethane 
2-Hexanone 
Tetrachloroethane 
Chlorobenzene 
Ethylbenzene 
Bromoform 
Styrene 
Xylenes (total) 
1,1 ,2,2-Tetrachloroethane 

Surrogate Percent Recovery 

SS#l CDCE) I o ..l. 
SS#2 ITOU 
SS#3 ffiFB) I OS" 

CONCENTRATION DETECTION LIMIT 

. . 
' 

QCLimit 
76- 114 
88- 110 
75- 125 

ug/l 

t-JO 

I 
I 

I 

i 
I 

i 

I 

I 

i 
I 
i 
! 

I 

i 

i 
I 
i 
I 

i 
I 

I 
! 
I 
I 

I 

~ 
tJD 

ug/l 
1 
1 
1 
1 
1 
1 
1 
1 
1 
·~ 

1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 

SS#l (DCE)=l,2-Dichloroethane-d4 
SS#2 (TOL)=Toluene-d8 
SS#3 (BFB)=4-Bromofluorobenzene 



:METHOD 624/8240 VOLA TILE ORGAJ.'UCS ANALYSIS DATA SUMMARY 

Lab Name: EPTL ffiAC/EDSQ) 
Client Sample ID: t-'1 w- f, 
Lab File ID (Log No): " ' b b 7 
Matrix: Water 

cav1FOUND CONCENTRATION DETECTION LIMIT 

Chloromethane 
Vinyl Chloride 
Bromomethane 
Chloroethane 
Trichlorofluoromethane 
Acrolein 
Acetone 
1, 1-Dichloroethene 
Acrylonitrile 
Carbon Disulfide 
Methylene Chloride 
trans-1 ,2-Dichloroethene 
1, 1-Dichloroethane 
Vinyl Acetate 
2-Butanone (MEK) 
cis-1 ,2-Dichloroethene 
Chloroform 
1,1, 1-Trichloroethane 
1 ,2-Dichloroethane 
Benzene 
Carbon Tetrachloride 
1 ,2-Dichloropropane 
Trichloroethane r 

Bromodichloromethane 
2-Chloroethyl Vinyl Ether 
cis-1 ,3-Dichloropropene 
4-Methyi-2-Pentanone 
Toluene 
trans-1 ,3-Dichloropropene 
1,1 ,2-Trichloroethane 
Dibromochloromethane 
2-Hexanone 
Tetrachloroethene 
Chlorobenzene 
Ethylbenzene 
Bromoform 
Styrene 
Xylenes (total) 
1,1 ,2,2-Tetrachloroethane 

Surrogate Percent Recovery 
QCUmit 

SS#l (J)CE) I o '1 76- 114 
SS#2 ITOL) 15 88 - 110 
SS#3 ffi FB'-L) __ t -'-o S'-=---_ ____.._7 ...... 5 _-""""'12==5 

ug/L 
NO 

. 

I 

i 
I 
I 
I 

I 
! 
I 

: 
: 

\./ 

Jv() 

343 
IJO 

/ 

}\)0 

9 
NO 

II/ 

t-Jb 

ug/L 
1 
1 
1 
1 
1 
1 
1 
1 
1 
~ 

1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
..J 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 

SS#l (DCE)=1,2-Dichloroethane-d4 
SS#2 (TOL)=Toluene-d8 
SS#3 (BFB)=4-Bromofluorobenzene 

-
ib 

-

-
-

-
-

-
-

-

-
-

-



METHOD 624/8240 VOLATILE ORGAJ.'UCS ANALYSIS DATA SUMMARY 

Lab Name: EPTL CHAC/EDSG) 
Client Sample ID: lv\ w - 7 
Lab File ID (Log No): b I "" r 
Matrix: Water 

COv1FOUND 

Chloromethane 
Vinyl Chloride 
Bromomethane 
Chloroethane 
Trichlorofluoromethane 
Acrolein 
Acetone 
1, 1-Dichloroethene 
Acrylonitrile 
Carbon Disulfide 
Methylene Chloride 
trans-1 ,2-Dichloroethene 
1, 1-0ichloroethane 
Vinyl Acetate 
2-Butanone (MEK) 
cis-1 ,2-Dichloroethene 
Chloroform 
1,1, 1-Trichloroethane 
1 ,2-Dichloroethane 
Benzene 
Carbon Tetrachloride 
1 ,2-Dichloropropane 
Trichloroethene 
Bromodichloromethane 
2-Chloroethyl Vinyl Ether 
cis-1 ,3-Dichloropropene 
4-M ethyi-2-Pentanone 
Toluene 
trans-1 ,3-Dichloropropene 
1,1 ,2-Trichloroethane 
0 ibromochloromethane 
2-Hexanone 
Tetrachloroethene 
Chlorobenzene 
Ethylbenzene 
Bromoform 
Styrene 
Xylenes (total) 
1,1 ,2,2-Tetrachloroethane 

Surrogate Percent Recovery 

SS#l (DCE) I I c 
SS#2 CfQL) 
SS#3 CBFB) 

Date Sampled: 4~..2. 1 ~~.2.. 
Date Received: "t ..l. ~: 2 
Date Analyzed: •{:u __ .l. 
Sample wt/vol: ___ (g!ml) 6- y 

CONCENTRATION DETECTION LIMIT 

:. 

QCLimit 
76- 114 
88- 110 
75- 125 

ug/L 

t-JO 

I 
! 
! 

' I 
I 

I 
; 

i 
I 

\ 

' 

i 
J 

NO 
'8-r-r 

rvo 

I 
' 

I 
I 
I 

0' 
NO 

ug/L 
1 
1 
1 
1 
1 
1 
1 
1 
1 
i 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 . 

1 
1 
1 
1 

SS# 1 (DCE)= 1,2-Dichloroethane-d4 
SS#2 (TQL)=Toluene-d8 
SS#3 (BFB)=4-Bromofluorobenzene 



METHOD 624/8240 VOLATILE ORGAJ.'ITCS ANALYSIS DATA SUMMARY 

Lab Name: EPTL CHAC!EDSG) 
Client Sample ID: f\1 t.0 - 7" a 
Lab File ID (Log No): ~ 1 "'"q 
Matrix: Water 

cav1FOUND 

Chloromethane 
Vinyl Chloride 
Bromomethane 
Chloroethane 
Trichlorofluoromethane 
Acrolein 
Acetone 
1, 1-Dichloroethene 
Acrylonitrile 
Carbon Disulfide 
Methylene Chloride 
trans-1,2-Dichloroethene 
1, 1-Dichloroethane 
Vinyl Acetate 
2-Butanone (MEK) 
cis-1,2-Dichloroethene 
Chloroform 
1,1,1-Trichloroethane 
1,2-Dichloroethane 
Benzene 
Carbon Tetrachloride 
1,2-Dichloropropane 
Trichloroethane 
Bromodichloromethane 
2-Chloroethyl Vinyl Ether 
cis-1,3-Dichloropropene 
4-Methyi-2-Pentanone 
Toluene 
trans-1,3-Dichloropropene 
1,1,2-Trichloroethane 
Dibromochloromethane 
2-Hexanone 
Tetrachloroethane 
Chlorobenzene 
Ethylbenzene 
Bromofor:m 
Styrene 
Xylenes (total) 
1, 1,2,2-Tetrachloroethane 

Surrogate Percent Recovery 

SS#l CDCE) i o4 
SS#2 ITOU I o )_ 
SS#3 CBFB) '11 

Date Sampled: 4 J :l..' / '1 ~ 
Date Received: 4T ~I fj2... 
Date Analyzed: 4/). ?>I q L. 

Sample wt/vol: ___ (g/ml) s-e=Jl 

CONCENTRATION DETECTION LIMIT 

. 

QCLimit 
76- 114 
88- 110 
75- 125 

ug/L 
~0 

I 
I 
I 

: 
i 

' 

I 
: 
: 

; 

! 

! 

I 

; 
I ,v 

N() 

~I 
IV D 

I 

I 
I 

I 

I/ 

NO 

ug/L 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 

1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 

SS#l (DCE)=1.2-Dichloroethane-d4 
SS#2 (TOL)=Toluene-d8 
SS#3 (BFB)=4-Bromofluorobenzene 

-

-

-



METHOD 624/8240 VOLATILE ORGAJ.'ITCS ANALYSIS DATA SUMMARY 

Lab Name: EPTL CHAC/EDSQ) 
Client Sample ID: H ~- '7 .e 
Lab File ID (Log No): b 1 {, 7o 
Matrix: Water 

COv1POUND 

Chloromethane 
Vinyl Chloride 
Bromomethane 
Chloroethane 
Trichlorofluoromethane 
Acrolein 
Acetone 
1, 1-Dichloroethene 
Acrylonitrile 
Carbon Disulfide 
Methylene Chloride 
trans-1 ,2-Dichloroethene 
1, 1-Dichloroethane 
Vinyl Acetate 
2-Butanone (MEK) 
cis-1 ,2-Dichloroethene 
Chloroform 
1,1, 1-Trichloroethane 
1 ,2-Dichloroethane 
Benzene 
Carbon Tetrachloride 
1 ,2-Dichloropropane 
Trichloroethane 
Bromodichloromethane 
2-Chloroethyl Vinyl Ether 
cis-1 ,3-Dichloropropene 
4-Methyi-2-Pentanone 
Toluene 
trans-1 ,3-Dichloropropene 
1,1 ,2-Trichloroethane 
Dibromochloromethane 
2-Hexanone 
Tetrachloroethane 
Chlorobenzene 
Ethylbenzene 
Bromoform 
Styrene 
Xylenes (total) 
1,1 ,2 ,2-Tetrachloroethane 

Swrogate Percent Recovery 

SS#l CDCE) 
SS#2 crou jol.. 

SS#3 CBFB) 

CONCENTRATION DETECTION LIMIT 

. 
t 

QCUmit 
76- 114 
88- 110 
75- 125 

ug/L 

t.Jo 

I 

I 

I 
I 

! 
' 
' 
i 
I 

! 

' 
' 
i 
' 

: 

' I 

I 
I 
I 

! 

! 
I 

I 
I 
I 
J-
N'D 

ug/L 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 

SS#l (DCE)=1,2-Dichloroethane-d4 
SS#2 (TOL)=Toluene-d8 
SS#3 (BFB)=4-Bromofluorobenzene 

tj 



:METifOD 624/8240 VOLA TILE ORGANICS ANALYSIS DATA SUMMARY 

Lab Name: EPTL ffiAC!EDSG) 
Client Sample ID: =ru - I 
Lab File ID (Log No): ' 1 <o 71 
Matrix: Water 

cavtFOUND 

Chloromethane 
Vinyl Chloride 
Bromomethane 
Chloroethane 
Trichlorofluoromethane 
Acrolein 
Acetone 
1,1-Dichloroethene 
Acrylonitrile 
Carbon Disulfide 
Methylene Chloride 
trans-1,2-Dichloroethene 
1, 1-Dichloroethane 
Vinyl Acetate 
2-Butanone (MEK) 
cis-1,2-Dichloroethene 
Chloroform 
1,1,1-Trichloroethane 
1,2-Dichloroethane 
Benzene 
Carbon Tetrachloride 
1,2-Dichloropropane 
Trichloroethene 
Bromodichloromethane 
2-Chloroethyl Vinyl Ether 
cis-1,3-Dichloropropene 
4-Methyi-2-Pentanone 
Toluene 
trans-1 ,3-Dichloropropene 
1,1,2-Trichloroethane 
Dibromochloromethane 
2-Hexanone 
Tetrachloroethane 
Chlorobenzene 
Ethylbenzene 
Bromoform 
Styrene 

... 

Xylenes (total) 
1,1 ,2,2-Tetrachloroethane 

Surrogate Percent Recovery 

SS#l (DCE) I o <: 
SS#2 crou '=t '1 
SS#3 CBFB) lO::L 

CONCENTRATION I DETECTION LIMIT 

. 

QCLimit 
76- 114 
88- 110 
75- 125 

ug/L 

IJO 

I 

! 
! 

i 
! 

I 

I 
' i 
I 
i 
i 
I 

! 
I 
I 

I 
i 

I 
i 
; 

I 
I 

l 
! 

' I 
; 

! 

! 
I 

i 
; 

i 
I 
I 

J-
NO 

ug/L 
1 
1 
1 
1 
1 
1 
1 
1 
1 
~ 

1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 

1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1-
1 
1 
1 
1 

SS#l (DCE)=l,2-Dichloroethane-d4 
SS#2 (TOL)=Toluene-d8 
SS#3 (BFB)=4-Bromofluorobenzene 



SOil.. VOLA Tll..E MATRIX SPIKE/MATRIX SPIKE DUPUCATE RECOVERY 

Lab Name: EPTL {HACIEDSQ) Date Analyzed: "+-/ ' "' f Cf ..1-

Matrix Spike/Matrix Spike Duplicate Sample No.: Hsc'f/6 '8-; IY s po4t f.'l ~ 
C.1<.ot; 

COMPOUND SPIKE ADDED SAMPLECONC MSCONC. MS% QC LIMITS 
(ug/Kg) 1ug/Kg) (ug/Kg) REC. REC. 

1, 1-Dichloroethene s·-o 0 ~~.s ~-~ 55 - 172 
Benzene Sb c 54.J 1 o3' 66 - 142 
Trichloroethane !>-o 0 ~/. ~ lo3 62 - 137 
Toluene S"c 0 !?"'1·'7 119 59 - 139 
Chlorobenzene _g, c s~.3 ,, ~ 60 - 133 

COMPOUND SPIKE ADDED MSDCONC. MSD% ,.0 QC L:.fMITS 
(ug/Kg) (ug/Kg) REC. RPD RPD REC. 

1, 1-Dichloroethene .sc .) 7. OJ _l)(, 1.3" 22 55 - 172 
Benzene 6() ~-~.g. I crt c 21 66 - 142 
Trichloroethane .5U ~.C I vc 3 u 24 62 - 137 
Toluene so .~-!f . ....,- il9 c 21 59 - 139 
Chlorobenzene Sb s-1·'+ II.) I. 3' 21 60 - 133 

* Value outside of QC limits 

RPD: out of 5 outside limits 
Spike Recovery: - out of l o outside limits 

CO~S=-------------------------------------------



-

VOLA Tll.E ORGANICS MS/MSD SUMMARY 

THIS MSIMSD APPLIES TO THE FOLLOWING SAMPLES: 

SAMPLE NO. LAB SAMPLE 10 LAB FILE ID 

1 cr')tvte Mw-.s- c. l (0 0 . .3 
2 CoH.P ~w- (.. ~I be I 
3 L..c M f N IJ' - '7 {c:.,J6u)._ 
4 1\ 
5 \ ' 

/ 

6 _'\ I 
7 \ '/ 
8 \ L 
9 \ I 

fO \ I 
1 1 \ L 
12 \ I . . \ I 13 . 

~ .. 
14 \ I 
15 \ I 
16 

.. '\ / 
17 ( 

18 L \ 
19 I \ 
20 I \ 
21 I \ 
22 / \ / 

23 / ~ / 

24 I _\ I 

25 I \ 
26 I \ 

' 27 / \ 
28 / \ 
29 / \ 
30 I/ \ 



-

WATER VOLATILE MATRIX SPIKE/MA1RIX SPIKE DUPLICATE RECOVERY 

Lab Name: EPTI.. CHACIEDSQ) 

Matrix Spike/Matrix Spike Duplicate Sample No.: H~o 4-~1 q ~ · H s D 0'f..l4 '7..2...... 

' I b ' b ./ H lJ - .s-

COMPOUND SPIKE ADDEDpAMPLE CONC MSCONC. 
(ug/L) (ug/L) (ug/L) 

1, 1-Dichloroethene 6"""G 0 ,5('.~ 

Benzene ,'5"() c .s--~.3 

Trichloroethane sv D 61 0 

Toluene ~ f) 61·-L 
Chlorobenzene ~() () 6-~ . .3 

COMPOUND SPIKE ADDED MSDCONC. MSD% 
(ug/L) (ug/L) REC. 

1, 1-Dichloroethene 6C. Sl.'7 I D.) 

Benzene 00 ~-c. D I b c 
Trichloroethane so 4~·7 97 
Toluene so b i ' .2. I .:2..2.. 
Chlorobenzene 60 $'?.4 I I '7 

* Value outside of QC limits 

.s- outside limits RPD: c outof 
Spike Recovery: o out of 1 o outside limits 

MS% QC LIMITS 
REC. REC. 

I Oi 61 • 145 

I o_\ 76 • 127 

I o:L 71 • 120' 

I;.,~ 76 • 125 

l r1 75 • 130 

% QC LIMITS 
RPD RPD REC. 

.2.,.o 14 61 • 145 

4-.9 1 1 76 - 127 
\.).o 14 71 - 120 
0 13 76 - 125 
0 13 75 - 130 

COMMENTS: ____________________ _ 



VOLA TILE ORGANICS MS/MSD SUMMARY 

Lab Name: EPTL illAC/EDSG) 
Client Sample ID: M I..J-S fo 1 leb ~ 
Lab File ID (Log No): Hsc40!19..1. 
Matrix: Water MsDo.<.~..l..'+~z 

Date Sampled: ..,_f~J /c; ..l.. 
Date Received: 4 );}..J L'i~ 
Date Analyzed: 4l~ if- fi ~ 
Sample wt/vol: __ (g/ml) ~ b..!l 

THIS MS/MSD APPLIES TO THE FOLLOWING SAMPLES: 

SAMPLE NO. I CLIENT SAMPLE 10 I LAB FILE 10 
I I 

1 ML'-s- C:.tt.."C-. 2 14~-b I '{~,7· ft,jC,/;'7,1.'1 
3 f.1 w- 7 I ~~ "~¥ 
4 ~t..' -7oc blf.:,0'} 
5 f...it.J - '75 I 't' 7C 6 I Tl3 -I I f.. I (, 7 j 
7 1\. I 
8 '\. 
9 I '\. I ,. ,/ 

1 0 '\. I / 
1 1 I '\.. I / 
1 2 ~ I / 
1 3 \. I / 
1 4 . 

'\. I /' :. 
15 . '\. / 
1 6 '\. L 
1 7 '\. I / 
1 8 I '\.1/ 
1 9 / 1\. 
20 / '\. 
21 / '\. 
22 I L ~ 
23 / .~ 
24 / '\. 
25 / "' 26 /_ 

"" 27 / '\. 
28 / 

"" - 29 / '\, 
30 I_/ 

-

-

'\. 
-



MODIFlED EPA :ME1HOD 8015 Al'l"AL YSIS DATA SUNlNIARY 

EPTL HARGIS TEST MATRIX RESULT DETECTION SURROGATE 
SAMPLE ID SAMPLE ID METHOD mg/Kg LIMIT(mg/Kg) RECOVERY(%) 

60601 CompMW6 Mod.8015 Soil NO 5 1 01 
60602 CompMW7 Mod.8015 Soil NO 5 109 
60603 CompMW5 Mod.8015 Soil NO 5 73 

Surrogate: Naphthalene-dB Recovery Limit: 65 - 135% 

Sample used for MS/MSO: 61601 

AMOUNT AMOUNT MSREC MSDREC RPD QC LIMITS(%). 
SPIKED RECOVERED % % % RPD RECOVERY 
(u 1/L) (u 1/L) 

333 297 (MS) 89 100 12 25 80 - 120 
334 (MSO) 

-
: 



MODIFIED EPA METHOD 8015 ANALYSIS DATA SHEET 

Lab Name: EPTL iliAC/EDSG) 
Lab Sample ID: M~-o~ G.. 7 'T.B. ?oo; T.B-1 
Lab File ID: b 1 4 "' - b 1 " 71 ' 
Matrix: Water 

EPTL HARGIS TEST MATRIX 
SAMPLE ID SAMPLE ID METHOD 

61666 MW-5 Mod.8015 Water 
61667 MW-6 Mod.8015 Water 
61668 MW-7 Mod.8015 Water 
61669 MW-700 Mod.8015 Water 
61670 MW-78 Mod.8015 Water 
61671 TB-1 Mod.8015 Water 

Surrogate: Naphthalene-dB 

Sample used for MS/MSD: 61668 (MW-7) 

AMOUNT AMOUNT MSREC MSDREC 
SPIKED RECOVERED % % 
(ui/L} (ui/Ll 

16.6 15.8 (MS) 95 .• 111 
18.4 (MSD) ,. 

RESULT DETECTION SURROGATE 
mg/L LIMIT(mg/L) RECOVERY(%) 

ND 2 103 
NO 2 85 
ND 2 102 
ND 2 93 
ND 2 90 
ND 2 84 

Recovery Limit: 75 - 125% 

RPD QC LIMITS(%} 
% RPD RECOVERY 

16 20 80 - 120 

-

-

-



..... 

MODIFIED EPA METHOD 8015 

OA SUMMARY <LOG NOS. 60601-60603) 

Calibrations: 

3-points calibration (Linearity check) 

Sum of 7 _Qeaks Area/Cone. Av. R 
·• 10 ul /L Diesel Std 5.29 0.53 

50 ul/L Diesel Std 23.85 0.48 0.49 0.9995 
100 ul/L Diesel Std 44.71 0.45 ' 

Sum of 7 ,Qeaks Area/Cone. %D 
50ul/L Diesel Daily Std. 23.85 0.48 2.0 

QA SUMMARY <LOG. NOS. 61666-616711 
... 

Calibrations: 

3-points calibration (linearity check) 
Sum of7 Peaks Area/Cone. Av. R 

10 ul/L Diesel Std 3.76 0.38 
50 ul/L Diesel Std 19.35 0.39 0.40 0.9995 
100 ul/LDiesel Std 44.46 0.44 

Sum of 7 Peaks Area/Cone. %D 

50 u1/L Diesel Daily Std 19.97 0.40 0 

·~ 



METHOD 6010 INORGANIC ANALYSIS DATA SUMMARY 

Lab Name: EPTI.. CHACIEDSG) Date Sampled: __ 4-:.....:.f_,_'-..~..../ Cf..:-.2.... ___ _ 
Client Sample ID: f-4Ws-. M ~-{,, M t..) 7 Date Received: _.....:.4..;./....;.,1..:::."'..~,-19..:-.l-__ _ 
Lab File ID (Log No): '"·"3 "Icc 11 <.1w~ Date Analyzed: _..!:,.4'-/ :......' 7!...</!.-qL:..l...~-
Matrix: .s.illl 

EPTL HARGIS TEST METAL RESULT DETECTION LIMIT 
SAMPLE 10 SAMPLE ID 

60601 CompMW6 
60602 CompMW7 
60603 CompMW5 

Method Blank Method Blank 

Sample used for MS/MSD : 60603 

SPIKE ADDED SAMPLE CONC. 
00 00 

30 44.2 

METHOD 

6010 
6010 
6010 
6010 

MS%REC 

85 

. . , 

mg/Kg mg/Kg 

Total Chromium 6.4 0.1 
Total Chromium 14.7 0.1 
Total Chromium 11.8 : 0.1 
Total Chromium f\0 0.1 

MSD%REC o/oRPD QC LIMITS (%) 
RPD REC 

91 6.8 15 80- 120 

-

-

.... 

-

-



:METHOD 6010 INORGANIC ANALYSIS DATA SUMMARY 

EPTL HARGIS TEST METAL RESULT DETECTION LIMIT 
SAMPLE ID SAMPLE ID METHOD mg/L mg/L 

61666 MW-5 6010 Total Chromium NO 0.01 
61667 MW-6 6010 Total Chromium NO 0.01 
61668 MW-7 6010 Total Chromium NO 0.01 
61669 MW-700 6010 Total Chromium NO 0.01 

Method Blank Method Blank 6010 Total Chromium NO 0.01 

Sample used for MS/MSO : 61665 

SPIKE ADDED SAMPLE CONC. MS%REC MSDo/oREC %RPD QC LIMITS (%) 
mg /L mg/L RPD REC 

1 0 94 100 6.2 10 80- 120 

.· 



-
-
-
-
-
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HUGHES 
ENVIRONMENTAL PROCESS TECHNOLOGY LABORATORIES 

TO: Mr. Rush Boynton 
Hargis+ Associates, Inc. 
111 N, Sepulveda Blvd. No. 250 
Manhattan Beach, CA 90266 
(310) 372-7992 

Date: 05/19/92 

Project No.: 850.1 o 

A total of six water samples from Project No. 850.10 (HAC-Torrance) were received at 
EPTL (HAC-EDSG) on 05/14/92 for volatile organic analysis (EPA Method 8240), total 
petroleum hydrocarbon (modified EPA Method 8015), and total chromium (EPA Method 6010). 
All samples plus holding blanks were stored in a refrigerator designated for VOA samples. 
Samples and holding blanks were analyzed on 05/14/92 to 05/15/92. 

All QA/QC criteria were met A chain-of-custody form, a sample cross reference sheet, 
sample analysis summaries, method blanks and matrix spike/matrix spike duplicate summaries 
are attached. 

cc: K. Parker 
M. Wiedlin 

If there are any questions regarding this report, contact: CONTROL CENTER 
Refer to samples by log number. E4/P180 616-8023 

MM~ 
EPT Laboratories 
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n 1 HA~L7~~~+A~::>JcJA~~.I~C t..,,JAI.t-_.t=-Cv.JTOL, iRElv~D 1ArfD Ar -~~~ R~uJes'• ,Jon\w ' 
DATE 

i & .J . il • j 

~-/3 ·~~ PAGE-'- OF 
PROJECT NAME PROJECT No./TASK No. SAMPLE ANALYSES 

[$liMA TEO 
SPECIAL LABORATORY CONCt:r~l RATION ifA::._ -_-ziir.Mee.. Rs-o .. /o CONTAIN FRS REQUESTED RANGL· IPPIJi HANDLING INFORMATION FQR VOA S r- -r PROJECT MANAGER FAX No. 

r( s. £'T.P.l--~ OA MANAGER FAX No. 

~ ~ 7!::.EJf {SIGNA~ SAMPLER (PRINt:E~ J ,_ 
~: '{:c-t5 tJ A,) • ~ /t) I tJf\ I"- ~ ,( ·."' I/ ~ -.R;; ~~Jk'¥ ~ b"&- K~ ~ r-.. I~ 

\. 

I~ 
, 

/ ' 
PRESER- ~ 

\:) SAMPLE 
MATRIX 

I~ :~ COLLECTION VAT ION 1-..... :~ LAB SAMPLE 
~ ~ 

!\: I • 

~ 
9:" ~-ID 10 , • Ql Ql u~ ... :r 0 

~ IQ 
c~ 

0 r..f) -~ iii E 0 ~· •• 0 "' • 0 i= ell o; ~; 0 z .. N 
!! ll.( REMARKS ". ~· :r :r z :r 

€ ICf ).2_ .J'J1W__ .. ;;- 't.15/JJ}"l I~ ~ X r>< J rx •• llll¥_-5 ' . X ~ I 'X l:t ~ ., 1.111 w-s- ~ ~ ~ I ~ "1<113 .MJ\l-IR 14~3 ~ ~ ~ • I ' IX I~ ~ •• _M_W_-f? J~ ~ ~ IX' IJ D.< 
II MM-t'L J'fj'3 rx rx I ~ 

-'- 1_~1_* M!J .. ,_~o 1'1-:f3 ~ be IX 11 [)( .. lM_&1_-lit t:X> IX 1-'X ['){ i,? 
. ~ ' 

MJ#_ • G,oo ~ ~ I X 
.. 

\(I 

(;. /Cf IS'"" ~-{gm l'idl'l ~ . K ). )( 
(;,JCfJ~ _MW_-1 /5"5~ [X ~ [X ~- IX .. ~w.-7 rx ]( 'X :;_ ~ .. tJ\1}) .. ( 

'~ [')( rx i ~ bl q Jj :rg- ~IL /'1 ;_-s ~ [)< ~ IX 
Total No. of Contalnera: -~ 

Total number of Cont•lnere per •n•lyela: 
Relinquished by: Date Received by: Dale INSTRUCTIONS Shipment Method: ::!'"' pt rsea 7. :JZLg .A :P~~ i's-,.,. sf~ 1. Fill oul form completely except for shaded areas Send Results to: / --7 'Ia p--- r (lab use only); sign only after verified for completeness. 

0 33U H. CAMPBELL No. 121 .~~..c-~b-
Time Time 2. Complete in ballpoint pen. Draw one line through errors, TUCSON, AZ IUIII (fi02) 111·1300 E:P l L- initial and dale correction. f.·nJ '!13. Indicate number of sample containers in analysis request 

2222 S. DOBSON RD. No. 401 
em y • Company 

0 MESA, ~SH, !~~5·0111 space; indicate choice with .; or x. 
22tflt. HID of L :.PLAYA No. 300 

Relinquished by. Dale Received by: Date 4. Note applicable preservatives, special instructions, tiil LA J~LA, C~ (~ U4·DIU and deviations from typical environmental samples. 1,0~ I VJ Ill . SEP L A LYD. o. 210 5. Consult project OA documents for specific instructions. ~ MANHATTAN BEACH, CA to211 
(213) 312·111112 Time Time Sample Receipt: 

0 1616 W. BURBANK BLVD. No. f JiSl No. of containers correct ~received good condition/cold - BURBANK, CA. IIISD• (1111 563·4511 
Send Invoice lo La Jolla. CA 

Company Laboratory 0 custody seals secure l:5il:. conforms lo COC document Business Ollice Alln: Kim Slurek 
nntf'!U.II\f. 1 f\00n"Tr.n" 

I 
I 



Sample Cross Reference Sheet for Project 850.10 

-CLIENT SAMPLE 10 LAB FILE 10 

MW-5 61912 -MW-6 61913 
MW-600 61914 
MW6FB 61915 -MW-7 61916 -TB-1 61917 -

-

-
-
-
-
--
-
---
-
-



METIIOD 624/8240 VOLA TILE ORGAL"'TCS ANALYSIS DATA SUNINIARY 

Lab Name: EPTL IHAC/EDSG) 
Client Sample ID: ---:-,---:--..---
Lab File ID (Log No): Hs:&A Bia..IA.k_ 
Matrix: Water 

Date Sampled: -------
Date Received: ---r----r"':~-
Date Analyzed: _ ___;;;_~ ..::::.s-4 /_;_t,.;...s-,..L./...J.1_....L,...---..,..--
Sample wt/vol: ___ (g/ml) .!>-....JL 

CCMFOUND 

Chloromethane I 
Vinyl Chloride 
Bromomethane 
Chloroethane 
Trichlorofluoromethane 
Acrolein 
Acetone 
1, 1-Dichloroethene 
Acrylonitrile 
Carbon Disulfide 
Methylene Chloride 
trans-1 ,2-Dichloroethene 
1, 1-Dichloroethane 
Vinyl Acetate 
2-Butanone (MEK) I 
cis-1 ,2-Dichloroethene I 
Chloroform 
1, 1,1-Trichloroethane 
1,2-Dichloroethane 
Benzene 
Carbon Tetrachloride 
1,2-Dichloropropane 
Trichloroethene 
Bromodichloromethane 
2-Chloroethyl Vinyl Ether 
cis-1,3-Dichloropropene 
4-Methyi-2-Pentanone 
Toluene 
trans-1 ,3-Dichloropropene 
1,1 ,2-Trichloroethane 
Dibromochloromethane 
2-Hexanone 
Tetrachloroethene 
Chlorobenzene 
Ethylbenzene 
Bromoform 
Styrene.~· 
Xylenes (total) 
1,1 ,2,2-Tetrachloroethane 

Surrogate Percent Recovery 

SS#l CDCE) II 0 

SS#2 aou 
SS#3 CBFB) 

CONCENTRAllON DEfECTION LIMIT 

. 
--
.. 

QCUmit 
76- 114 
88- 110 
75- 125 

ug/L 

1\JO 
I 

I 
I 
I 

j 
I 
i 
! 

! 
: 

i 
; 
: 
! 

: 
; 
I 

I 

I 

\V 
NO 

ug/L 
1 

I 1 
1 

I 1 
1 

I 1 

I 1 
1 
1 
1 

I '1 

I 1 
1 
1 

I 1 
1 
1 

I 1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
t 
1 
1 
1 

SS#l (DCE)=1,2-Dichloroethane-d4 
SS#2 (TOL)=Toluene-d8 
SS#3 (BFB)=4-Brornofluorobenzene 



VOLA Tll..E ORGANICS BLANK SUMMARY 

Lab Name: EPTL rHAC/EDSG) 
Client Sample ID: ~---:----;;--~
Lab File ID (Log No): fvl.g.t{.,,c .61&.4 
Matri'C: Water 

Date Sampled: ------
Date Received: --,...--,,.....----
Date Analyzed: ___:C;_;;~+f.....:'.c::.L../ ~q ..l......_--=----=-
Sarnple wt/vol: __ ._(g!ml) !:> &R 

THIS BLANK APPLIES TO THE FOLLOWING SAMPLES, MS AND MSD: 

SAMPLE NO. CLIENT SAMPLE 10 LAB FILE ID 

1 Mw-s- G 151A 
2 Mw-C:. I (:, J<tl3 ' 'lq J·3'c( 
3 I Mw -'Do I 'ICflcf-' (..l'flt+C.... 4 Hw- t:~E> I bl'1~ 5 1\10- '7 (.I ql ~ . (. _1_q_ I b_c·, 
6 ~ 
7 I '\ I 
8 ·-.. / 
9 ' ' ' / 

1 0 I \. / '· / 

1 1 " I ' ' ,-
1 2 '\ / 

/ 

/ 
13 \ /' ' 1 4 ' I / ' ' 15 - ' / . 

\ / -
1 6 :- '" / 

' 
I 

17 '" ' 
/ 

1 8 '/ ,r-, 
1 9 / '\ / 
20 / " 21 / \ 
22 / \ 
23 / '\ 
24 / '\ 
25 L '\ 
26 - / 

"" 
. ~. 

27 L 
"" 

/ 
/ 

/ 

. 

28 / "'\ 
I 29 / -~ 

. 
30 ·V -~ 

-
-
-
-
-

-

' 



METHOD 624/8240 VOLATILE ORGANICS ANALYSIS DATA S~Y 

Lab Name: EPTL CHAC/EDSQ) Date Sampled: c~ !13 /q ~ 
Client Sample ID: f'il W - '=>~-,.--
Lab File ID (Log No): 619 l ~ 
Matrix: Water 

Date Received: o~Z 1 'fJCi-L 
Date Analyzed: o ~- /1 s- I 1 ~ 

COv1FOUND 

Chloromethane 
Vinyl Chloride 
Bromomethane 
C h loroethane 
Trichlorofluoromethane 
Acrolein 
Acetone 
1,1-Dichloroethene 
Acrylonitrile 
Carbon Disulfide 
Methylene Chloride 
trans-1,2-Dichloroethene 
1, 1-Dichloroethane 
Vinyl Acetate 
2-Butanone (MEK) 
cis-1,2-Dichloroethene 
Chloroform 
1, 1,1-Trichloroethane 
1,2-Dichloroethane 
Benzene 
Carbon Tetrachloride 
1,2-Dichloropropane 
Trichloroethene 
Bromodichloromethane 
2-Chloroethyl Vinyl Ether 
cis-1,3-Dichloropropene 
4-Methyi-2-Pentanone 
Toluene 
trans-1 ,3-Dichloropropene 
1, 1,2-Trichloroethane 
Dibromochloromethane 
2-Hexanone 
T etrachloroethene 
Chlorobenzene 
Ethylbenzene 
Bromoform 
S~yrene 

Xylenes (total) 
1,1 ,2,2-Tetrachloroethane 

Surrogate Percent Recovery 

SS#1 CDCEl I o I 
SS#2 crou I o ~ 
SS#3 CBFBl IJ..s-

Sample wt/vol: ___ (g/ml) S .,..g_ 

CONCENTRA110N DETECTION LIMIT 

.. 

QCLimit 
76- 114 
88- 110 
75- 125 

ug/L 
1\\() 

! 
I 
! 
; 

I 

I 

i 
i 

j 

: 

. 

i 

: 
! . 
I 
! 
I 

\ I/ 

~0 

ug/L 
1 
1 
1 
1 
1 
1 
1 
1 
1 

·~ 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 

SS#l (DCE)=l,2-Dichloroethane-d4 
SS#2 (TOL)=Toluene-d8 
SS#3 (BFB)=4-Bromofluorobenzene 



METIIOD 624/8240 VOLATILE ORGA.J.'ITCS ANALYSIS DATA SUN&-LARY 

Lab Name: EPTL ffiAC/EDSG) 
Client Sample ID: ~I W- ~ 
Lab File ID (Log No): (, /9 1 ?> 
Matti"<: Water 

cav1FOUNO CONCENTRA110N I DETECTION LIMIT 

Chloromethane 
Vinyl Chloride 
Bromomethane 
Chloroethane 
Trichlorofluoromethane 
Acrolein 
Acetone 
1 ,1-Dichloroethene 
Acrylonitrile 
Carbon Disulfide 
Methylene Chloride 
trans-1,2-Dichloroethene 
1 ,1-Dichloroethane 
Vinyl Acetate 
2-Butanone (MEK) 
cis-1 ,2-Dichloroethene 
Chloroform 
1,1, 1-Trichloroethane 
1 ,2-Dichloroethane 
Benzene 
Carbon Tetrachloride 
1 ,2-Dichloropropane 
Trichloroethene -

--
Bromodichlo'romethane '·. 

2-Chloroethyl Vinyl Ether 
cis-1 ,3-Dichloropropene 
4-Methyi-2-Pentanone 
Toluene 
trans-1 ,3-Dichloropropene 
1,1 ,2-Trichloroethane 
Dibromochloromethane 
2-Hexanone 
T etrachloroethene 
Chlorobenzene 
Ethylbenzene 
Bromoform 
Styrene.~· 
Xylenes (total) 
1,1 ,2,2-Tetrachloroethane 

Surrogate Percent Recovery 
QCUmit 

SS#l !TICE) I o 4 76- 114 
SS#2 ITOL) j 7 88 - 110 
SS#3 CBFB) 1-3-o 75- 125 

·~ BC"..s~ o~ I :S ~;J<.L+'~"'-

ug/L 
~0 
I 
; 

i 
I 
I 
I 

' I 
i 

I 
! 
' 
i 

i 
! 

i 
I 
I 

,II 

~0 

353 
IJVJ 

.... 

tJ(.) 

7 
MO 

1/ 

tJO 

u_B/L 
1 
1 
1 
1 
1 
1 

I 1 

I 1 
1 
1 

I '1 

I 1 
1 
1 
1 
r 
1 
1 
1 
1 
1 
1 

I J". 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 

SS#l (DCE)=1.2-Dichloroethane-d4 
SS#2 (TOL)=Toluene-d8 
SS#3 (BFB)=4-Bromofluorobenzene 

(, '-
-
-
-

-

-
-
-
-
-
-
-
-



"METHOD 624/8240 VOLATll.E ORGAl"'ITCS ANALYSIS DATA SUMMARY 

Lab Name: EP1L rHAC/EDSG) 
Client Sample ID: H W- 6 o-o 
Lab File ID (Log No): b I q I± 
Matrix: Water 

CCMFOUND 

Chloromethane 
Vinyl Chloride 
Bromomethane 
Chloroethane 
Trichlorofluoromethane 
Acrolein 
Acetone 
1, 1-Dichloroethene 
Acrylonitrile 
Carbon Disulfide 
Methylene Chloride 
trans-1,2-Dichloroethene 
1, 1-0ichloroethane 
Vinyl Acetate 
2-Butanone (MEK) 
cis-1,2-Dichloroethene 
Chloroform 
1,1, 1-Trichloroethane 
1 ,2-Dichloroethane 
Benzene 
Carbon Tetrachloride 
1 ,2-0ichloropropane 
Trichloroethene 
Bromodichloromethane 
2-Chloroethyl Vinyl Ether 
cis-1 ,3-0ichloropropene 
4-Methyi-2-Pentanone 
Toluene 
trans-1 ,3-Dichloropropene 
1,1,2-Trichloroethane 
Oibromochloromethane 
2-Hexanone 
Tetrachloroethene 
Chlorobenzene 
Ethylbenzene 
Bromoform 
Styrene ~ · 
Xylenes (total) 
1, 1,2,2-Tetrachloroethane 

Surrogate Percent Recovery 

SS#l CDCE) lo± 
SS#2 ITOL) /cc 
SS#3 CBFB) 

I 

I 

CONCENTRA110N DEfECTION LIMIT 

. 
. 
: : 

QCLimit 
76- 114 
88- 110 
75- 125 

ug/L 

~0 

I 
I 
I 
! 
l 
i 

I 
I 
I 

\ 

! 
I 

,v 
1\10 

.343 
MO 

\V 

N() 
7 

NO 

\ 

f.JD 

ug/L 

I 1 

I 1 

I 1 
1 
1 

I 1 
1 

I 1 
1 
1 

I '1' 

I 1 
1 

I 1 

I 1 

I 1 

I 1 
1 
1 
1 
1 
1 

I tl 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 

SS#l (DCE)=l,2-Dichloroethane-d4 
SS#2 (TOL)=Toluene-d8 
SS#3 (BFB)=4-Bromofluorobenzene 

7· 



J\-IE1HOD 624/8240 VOLATILE ORGAJ."'TCS AJ.~AL YSIS DATA SUMlYL~Y 

Lab Name: EPTI... rHAC/EDSG) 
Client Sample ID: M !A)-~ t8 
Lab File ID (Log No): ~ I '1ts
Matrix: Water 

CCMFOUND 

Chloromethane 
Vinyl Chloride 
Bromomethane 
Chloroethane 
Trichlorofluorom ethane 
Acrolein 
Acetone 
1 I 1-Dichloroethene 
Acrylonitrile 
Carbon Disulfide 
Methylene Chloride 
trans-1 ~2-Dichloroethene 
1 I 1-Dichloroethane 
Vinyl Acetate 
2-Butanone (MEK) 
cis-1 ~2-Dichloroethene 
Chloroform 
1 I 1 I 1-Trichloroethane 
1 ,2-Dichloroethane 
Benzene 
Carbon Tetrachloride 
1 ,2-Dichloropropane 
Trichloroethene 
Bromodichloromethane 
2-Chloroethyl Vinyl Ether 
cis-1 ,3-Dichloropropene 
4-Methyi-2-Pentanone 
Toluene 
trans-1 ,3-0ichloropropene 
1,1 ,2-Trichloroethane 
Dibromochloromethane 
2-Hexanone 
Tetrachloroethane 
Chlorobenzene 
E thylbenz ene 
Bromoform 
Styrene.:· 
Xylenes (total) 
1,1 ,2,2-Tetrachloroethane 

Surrogate Percent Recovery 

SS#l <PCE) I c~-
SS#2 crou 'l'l 
SS#3 CBFB) I o 7 

I 

I 

CONCENTRATION I DETECTION LIMIT 

-
-
: : 

QCLimit 
76- 114 
88- 110 
75- 125 

ug/L 

~0 
I 
I 
i 
I 
I 
! 

! 
I 
I 
I 

i 
: 

: 

, 
I 

I 

i 

' 
' 

, 

: 

~ 

! 

i 
' 
I 
I 
! 
i 
I 

I 

It 
NO 

I ug/L 

I 1 
1 
1 
1 
1 

I 1 
1 

I 1 
1 
1 

I '1 

I 1 

I 1 
1 

I 1 

I 1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1-
1 
1 
1 

SS#l (DCE)=1,2-Dichloroethane-d4 
SS#2 (TOL)=Toluene-d8 
SS#3 (BFB)=4-Bromofluorobenzene 

-
-
-
-

-
-

-
-
-

-
-

-
-



METHOD 624/8240 VOLATILE ORGAJ."'TCS AJ.'TAL YSIS DATA SUMMARY 

Lab Name: EPTL ffiACIEDSG) 
Client Sample ID: M iN1 - 7 
Lab File ID (Log No): b 19 I b <"v 
Matrix: Water 

cav1FOUND 

Chloromethane 
Vinyl Chloride 
Bromomethane 
Chloroethane 
Trichlorofluoromethane 
Acrolein 
Acetone 
1,1-Dichloroethene 
Acrylonitrile 
Carbon Disulfide 
Methylene Chloride 
trans-1,2-Dichloroethene 
1, 1-Dichloroethane 
Vinyl Acetate 
2-Butanone (MEK) 
cis-1,2-Dichloroethene 
Chloroform 
1,1,1-Trichloroethane 
1,2-Dichloroethane 
Benzene 
Carbon Tetrachloride 
1,2-Dichloropropane 
Trichloroethene 
Bromodichloromethane 
2-Chloroethyl Vinyl Ether 
cis-1 ,3-Dichloropropene 
4-Methyi-2-Pentanone 
Toluene 
trans-1 ,3-0ichloropropene 
1,1 ,2-Trichloroethane 
Dibromochloromethane 
2-Hexanone 
Tetrachloroethene 
Chlorobenzene 
Ethylbenzene 
Bromoform 
Styrene.:· 
Xylenes (total) 
1, 1,2,2-Tetrachloroethane 

Surrogate Percent Recovery 

SS#l ffiCE) II o 
SS#2 ITOL) ICO 

SS#3 ffiFB) 

CONCENTRATION I DETECTION LIMIT 

. 
--
·,·, 

QCLimit 
76- 114 
88- 110 
75- 125 

ug/L 

IJO 
I 
i 
I 

I 
i 
i 
I 
I 

I 
I 
! 
I 
I 

i 
! 
I 

l 

i 

lJO 
J I I 

lJO 
! . 
' 

I 
! 

i 
i 
i 

! 
I 
I 
I 

\II 
NO 

ug/L 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 

I '1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 

.:1. 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1. 
1 
1 
1 

SS#l (DCE)=1,2-Dichloroethane-d4 
SS#2 (TOL)=Toluene-d8 
SS#3 (BFB)=4-Bromofluorobenzene 

'-7. 



:METHOD 624/8240 VOLATILE ORGANICS AJ."'l"AL YSIS DATA SUMMARY 

Lab Name: EPTL CHAC/EDSG) 
Client Sample ID: T/3 - I 
Lab File ID (Log No): G t 'l t 7 
Matrix: Water 

COv1FOUND 

Chloromethane 
Vinyl Chloride 
Bromomethane 
Chloroethane 
Trichlorofluoromethane 
Acrolein 
Acetone 
1, 1-Dichloroethene 
Acrylonitrile 
Carbon Disulfide 
Methylene Chloride 
trans-1,2-Dichloroethene 
1, 1-0ichloroethane 
Vinyl Acetate 
2-Butanone (MEK) 
cis-1,2-Dichloroethene 
Chloroform 
1,1,1-Trichloroethane 
1,2-0ichloroethane 
Benzene 
Carbon Tetrachloride 
1 ,2-0ichloropropane 
Trichloroethene 
Bromodichloromethane 
2-Chloroethyl Vinyl Ether 
cis-1 ,3-0ichloropropene 
4-Methyi-2-Pentanone 
Toluene 
trans-1 ,3-0ichloropropene 
1,1,2-Trichloroethane 
Oibromochloromethane 
2-Hexanone 
Tetrachloroethene 
Chlorobenzene 
Ethylbenzene 
Bromoform 
Styrene_, · 
Xylenes (total) 
1,1,2,2-Tetrachloroethane 

Surrogate Percent Recovery 

SS#l (DCE) I o .!> 
SS#2 ITOL) /02 

SS#3 CBFB) 1122 

I 

Date Sampled: e ~/13 ft:t~ 
Date Received: c. s-'J' <t-l= ..'L 
Date Analyzed: o.s.--ll ~-_l.:i.:L 
Sample wt/vol: ___ (g/ml) St;J 

CONCENTRATION DETECTION LIMIT 

. 
' --... 

QCLimit 
76- 114 
88- 110 
75- 125 

ug/L 

ND 

I 

I 
I 
I 
! 

I 
I 
I 

' 
: 

' 

' 

: 

i 

i 
I 
i 
: 

i 
I 

i 
I 

I 

"~ 
ND 

I ug/L 

I 1 
1 
1 
1 
1 
1 
1 
1 
1 
1 

I '1 
1 
1 
1 
1 
1 
1 
1 

.. 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
t 
1 
1 
1 

SS#l (DCE)=l,2-Dichloroethane-d4 
SS#2 (TOL)=Toluene-d8 
SS#3 (BFB)=4-Bromofluorobenzene 

IC .,. 

-
-
-
-
-

-

-

-
-
-
-



WATER VOLA TILE MA TRlX SPIKE/MATRIX SPIKE DUPLICATE RECOVERY 

Lab Name: EPTL (HACJEDSG) Date Analyzed: c . .;-j, 1 /cp .. 

Matrix Spike/Matrix Spike Duplicate Sample No.: f r~7 Hs: C.15'1 tiS 0 

COMPOUND SPIKE ADDED ~AMPLECONC MSCONC. MS% QC LIMITS 
(ug/L) (ug/L) (ug/L) REC. REC. 

1, 1-Dichloroethene 6~ 0 b.J J.l't 61 - 145 
Benzene ~-u ~ so I !l o 76 - 127' 
Trichloroethene s-o J.7 fl~ I 1 o 71 - 120 
Toluene so D ~ i I 6 76 - 125 
Chlorobenzene s-o 0 $8' II b 75 - 130 

COMPOUND SPIKE ADDED MSDCONC. MSO% % QC LIMITS 
(ug/L) (ug/L) REC. 

1, 1-Dichloroethene 6""C ..£)9 I I S<" 
Benzene <,""1) 48 q(,.. 
Trichloroethene ~ '7R- I <OJ... 

Toluene 6"""0 ~~ I l't 
Chlorobenzene s-c ~G i I J.. 

* Value outside of QC limits 

S outside limits RPD: D outof 
Spike Recovery: o out of 1 o outside limits 

I RPD RPD REC . 

.s:o 14 61 - 145 
4. I 11 76 - 127 

'1.' 14 71 - 120 
(.1 13 76 - 125 
3.o 13 75 - 130 

COMNrnNTS:. ________________________________________ __ 

II 



/2. 

-
-

VOLATll.E ORGANICS MS/MSD SUMMARY 

-
Lab Name: EPTI.. illAC/EDSG) Date Sampled: c s-/ c '1- fciJ-
Client Samole ID: Met;,, 5o: be.· MSD Date Rec:::ived: o~ 7 '' /1.l-. 
Lab File ID (Log No): b r~7H( 'r§X7HS0 Date Analyzed: ~-/ii/CfJ,.. 
~1atr.~.."<: Water Sample wt/vol: l!2/rnl) 5),..,JL. 

-
THIS MSIMSD APPLIES TO THE FOLLOWING SAMPLES: -

SAMPLE NO. LAB SAMPLE 10 LAB FILE ID -
1 Hw-s- C. lq I~ 
2 t-.iw-" 'l'tl~ 
3 ~W- hDo b I <il ~ -
4 Mw- {..f:'f\ ~1'11~ 
5 Hw-7 (:,,q,~ 

6 IB -1 b il:tl 7 
7 1\. / 
8 "' / 
9 "' / -

ro "' / 
1 1 "' / 
12 ~ / 
13 - '\. / 
14 ' "' / 
15 "' / 
16 "' / 
17 '\ / -18 "' / 19 / 0-
20 / "' 21 / "' 22 / ~ 
23 / "' 24 / "' 25 / ~ 
26 / ""' . 27 / "' . 28 / "' 29 / "' 30 v " 



I~ 

MODIFIED EPA METHOD 8015 Al'fAL YSIS DATA SHEET 

Lab Name: EPTI.. ffiAC/EDSG) 
Client Sample ID: Mw-s ·::4 · ·- 7 · i j: t.e-o 
Lab File ID (Log No): '~.C§/..z.. .:_ t:y 1 b 
Matrix: Water 

EPTL HARGIS TEST MATRIX RESULT DETECTION SURROGATE 
SAMPLE ID SAMPLE ID METHOD mg/L LIMIT(mg/L) RECOVERY(%) 

61912 MW-5 Mod.8015 Water NO 0.2 115 
61913 MW-6 Mod.8015 Water NO 0.2 99 
61914 MW-600 Mod.8015 Water NO 0.2 .. 108 
619H5 MW-7 Mod.8015 Water NO 0.2 120 

Surrogate: Naphthalene-dB Recovery Limit: 75 - 125% 

Sample used for MS/MSO: MW-7 

AMOUNT AMOUNT MSREC MSDREC RPD QC LIMITS{%) 
SPIKED RECOVERED % % % RPD RECOVERY 
(ui/L) (ui/L) 

16.6 15.8 (MS) 95 1 1 1 16 20 80 - 120 
18.4 (MSO) 



MODIFIED EPA METHOD 8015 

OA SUMMARY CLOG. NOS. 61912- 61915) 

Calibrations: 

3-points calibration (linearity check) 

10 u1/L Diesel Std 
50 u1/L Diesel Std 
100 u1/L Diesel S td 

50 u1/L Diesel Daily Std 

Sum of 7 Peaks 

3.76 
19.35 
44.46 

Sum of 7 Peaks 

19.24 

Area/Cone. 

0.38 
0.39 
0.44 

Area/Cone. 

0.3848 

IL-f-.-

-
-
.... 

Av. R 

0.40 0.9995 

%D 

3.8 



METHOD 6010 INORGANIC ANALYSIS DATA SUMMARY 

... ·- -····. -··-----· 

EPTL HARGIS TEST METAL RESULT DETECTION UMIT 
SAMPLEID SAMPLEID METHOD mg/L mg/L 

61912 MW-5 6010 Total Chromium NO 0.01 
61913 MW-6 6010 Total Chromium 0.02 0.01 
61914 MW-600 6010 Total Chromium 0.02 .. 0.01 
61916 MW-7 6010 Total Chromium 0.03 0.01 

Method Blank Method Blank 6010 Total Chromium 0.02 0.01 

Sample used for MS/MSD: 61916 (MW-7) 

SPIKE ADDED SAMPLE CONC. MS%REC MSD%REC %RPD QC LIMITS (%) 
mg /L mg/L RPD REC 

1 0.03 92 94 2.1 10 80- 120 

·-: ;· 



-
-
-

-
-

-



Corpo!Ote Offices: 5550 Morehouse Drive Son Diego. CA 92121 (619) 458-9141 

"'" May 26, 1992 

HARGIS & ASSOCIATES,INC. 
4111 111 N. SEPULVEDA BLVD. #350 

MANHATTAN BEACH, CA 90266 

Project Name: HAC-TORRANCE 
"'" Project # 850. 10 

Attention: RUSH BOYNTON 
;,.\1111 

Analytical Technologies, Inc. has received the following sample(s): 

Date Received Quantity Matrix 

May 14, 1992 1 WATER 

ATI I.D.: 205167 

The sample(s) were analyzed with EPA methodology or equivalent methods as specified in the 
•enclosed analytical schedule. The symbol for "less than" indicates a value below the reportable 

detection limit. Please see the attached sheet for the sample cross reference table. 

The results of these analyses and the quality control data are enclosed. ,_ 

Chromium sample was filtered and acidified on Saturday, May 16, 1992. 

,~JI,t= 
LESLIE GETMAN 

~PROJECT MANAGER 

~cc: MATT WIEDLIH 
HARGIS & ASSOCIATES, INC. 
2223 AVEHIDA DE LA PLAYA, NO. 300 
LA JOLLA, CA 92037 

KATHRYN PARKER 
HARGIS & ASSOCIATES, INC. 
2223 AVENIDA DE LA PLAYA, NO. 300 
LA JOLLA, CA 92037 

KEHNETB WAHL 
LABORAmRY MANAGER 



-
AAnalyticaiTechnologies,lnc. -

SAMPLE CROSS REFERENCE 
Page 1 -Client HARGIS & ASSOCIATES,INC. Report Date: May 26, 1992 

Project # 850.10 ATI I.D. 205167 
Project Name: HAC-TORRANCE ------------------------------------------------------------------------------------------------!1;';.'", 

ATI # Client Description Matrix Date Collected 

-------------------------------------------------------------------------------------------------1 MW-6 WATER 13-MAY-92 

----------------------------------------------------------------------------------------------~. 

---TOTALS---

Matrix # Samples 

WATER 1 

ATI STANDARD DISPOSAL PRACTICE 

The sample(s) from this project will be disposed of in twenty-one (21) days 
this report. If an extended storage period is required, please contact 
department before the scheduled disposal date. 

from the 
our sample 

-
-

date o'Jitll!f*< 

centro 

-

-
-

-



AAnalyticaiTechnologies,lnc. 

ANALYTICAL SCHEDULE 
Page 2 

•Client HARGIS & ASSOCIATES, INC. 
Project # 850.10 ATI I.D.: 205167 

•Project Name: HAC-TORRANCE 

- . Analyu.s Technique/Description 

-------------------------------------------------------------------------------------------------EPA 6010 (CHROMIUM) 
-EPA 8010 (HALOGENATED VOLATILE ORGANICS) 

INDUCTIVELY COUPLED ARGON PLASMA 
GC/ELECTROLYTIC CONDUCTIVITY DETECTOR 



-
A AnalyticaiTechnologies,lnc. -

METALS RESULTS 
Page 3 

Client HARGIS & ASSOCIATES,INC. -Project # 850.10 
Project Name: HAC-TORRANCE 

ATI I .D.: 20516 -
------------------------------------------------------------------------------------------------Sample Client ID 

# 
Matrix Date 

Sampled 
Date -
Receive<:\.,, 

------------------------------------------------------------------------------------------------1 MW-6 WATER 13-MAY-92 
-----------------------------------------------------------------------------------------------Parameter Units 1 

CHROMIUM MG/L <0.01 

-

-



AAnalyticaiTechnologies,lnc. 

METALS - QUALITY CONTROL 

DUP/MS 
Page 4 

'""tlient HARGIS & ASSOCIATES, INC. 
Project # 850.10 ATI I.D. : 205167 

"'"?roj ect Name: HAC-TORRANCE 

------------------------------------------------------------------------------------------------• Parameters REF I.D. Units Sample 
RE!sult 

Dup 
Result 

RPD Spiked 
Sample 

Spike 
Cone 

% 
Rec 

------------------------------------------------------------------------------------------------
205178-04 MG/L <0.01 <0.01 0 1.84 2.00 92 

~ Recovery = (Spike Sample Result - Sample Result)*lOO/Spike Concentration 
tPD {Relative % Difference) = (Sample Result - Duplicate Result)*100/Average Result 



A AnalyticaiTechnologies,lnc. 

METALS - QUALITY CONTROL 

BLANK SPIKE 

Client HARGIS & ASSOCIATES,INC. 
Project # 850.10 
Project Name: HAC-TORRANCE 

Parameters Blank Units· Blank 
Spike ID# Result 

Spiked 
Sample 

ATI I.D. 

Spike 
Cone. 

-
-Page 

205167 -
-Rec 

----------------------------------------------------------------------------------------------~~ CHROMIUM 25237 MG/L <0.01 2.00 2.00 100 -% Recovery = (Spike Sample Result - Sample Result)*100/Spike Concentration 
RPD (Relative % Difference) = (Sample Result - Duplicate Result)*100/Average Result 

-



AAnalyticaiTechnologies,lnc. 

GAS CHROMATOGRAPHY RESULTS 

'"'Test 
Client 

..,. Project # 
Project Name: 

EPA 8010 (HALOGENATED VOLATILE ORGANICS) 
HARGIS & ASSOCIATES,INC. 
850.10 
HAC-TORRANCE 

Page 6 

ATI I.D. 205167 

------------------------------------------------------------------------------------------------
Sample Client ID 

# 
Matrix Date 

Sampled 
Date Date 
Extracted Analyzed 

Oil. 
Factor 

------------------------------------------------------------------------------------------------
1 MW-6 WATER 13-MAY-92 N/A 20-MAY-92 40.00 

~------------------------------------------------------------------------------------------------
Parameter Units 1 

BROMODICHLOROMETHANE UG/L <8.0 
""BROMOFORM UG/L <40 

BROMOMETHANE UG/L <40 
CARBON TETRACHLORIDE UG/L <8.0 
CHLOROBENZENE UG/L <20 

'""'·'• UG/L <40 CHLOROETHANE 
CHLOROFORM UG/L <8.0 
CHLOROMETHANE UG/L <40 
DIBROMOCHLOROMETHANE UG/L <8.0 
1,2-DICHLOROBENZENE UG/L <20 
1,3-DICHLOROBENZENE UG/L <20 
1,4-DICHLOROBENZENE UG/L <20 

""'DICHLORODIFLUOROMETHANE UG/L <40 
1,1-DICHLOROETHANE UG/L <8.0 
1,2-DICHLOROETHANE UG/L <8.0 
1,1-DICHLOROETHENE UG/L <8.0 

"""CIS-1, 2-DICHLOROETHENE UG/L <8.0 
TRANS-1,2-DICHLOROETHENE UG/L <8.0 
1,2-DICHLOROPROPANE UG/L <8.0 

.., CIS-1, 3-DICHLOROPROPENE UG/L <8.0 
TRANS-1,3-DICHLOROPROPENE UG/L <8.0 

., METHYLENE CHLORIDE UG/L <80 
1,1,2,2-TETRACHLOROETHANE UG/L <8.0 

~TETRACHLOROETHENE UG/L <8.0 
1,1,1-TRICHLOROETHANE UG/L <8.0 

-1,1,2-TRICHLOROETHANE UG/L <8.0 
TRICHLOROETHENE UG/L 340 

,. TRI CHLOROFLUOROMETHANE UG/L <80 
VINYL CHLORIDE UG/L <8.0 

""' 
4111 SURROGATES 

BROMOFLUOROBENZENE (ELCD) % 82 
~BROMOFLUOROBENZENE (PID) % 109 



A AnalyticaiTechnologies,lnc. 

GAS CHROMATOGRAPHY - QUAI~ITY CONTROL 

REAGENT BLANK 

Test 
Blank I.D. 

EPA 8010 (HALOGENATED VOLATILE ORGANICS) 
19346 

Client HARGIS & ASSOCIATES,INC. 
Project # 850.10 
Project Name: HAC-TORRANCE 

ATI I.D. 
Date Extracted: 
Date Analyzed 
Oil. Factor 

-
-Page -205167 

N/A 
20-MAY-92 
1.00 -

------------------------------------------------------------------------------------------------· 
Parameters Units Results 

------------------------------------------------------------------------------------------------BROMOD I CHLORot4ETHANE UG/L <0.20 -BROMOFORM UG/L <1.0 
BROMO METHANE UG/L <1.0 ''"" 
CARBON TETRACHLORIDE UG/L <0.20 
CHLOROBENZENE UG/L <0.50 
CHLOROETHANE UG/L <1.0 
CHLOROFORM UG/L <0.20 
CHLOROMETHANE UG/L <1.0 
DIBROMOCHLOROMETHANE UG/L <0.20 -
1,2-DICHLOROBENZENE UG/L <0.50 
1,3-DICHLOROBENZENE UG/L <0.50 
1,4-DICHLOROBENZENE UG/L <0.50 
DICHLORODIFLUOROMETBANE UG/L <1.0 
1,1-DICHLOROETBANE UG/L <0.20 
1,2-DICHLOROETHANE UG/L <0.20 
1,1-DICHLOROETHENE UG/L <0.20 .... 
CIS-1,2-DICHLOROETHENE UG/L <0.20 
TRANS-1,2-DICHLOROETHENE UG/L <0.20 
1,2-DICHLOROPROPANE UG/L <0.20 
CIS-1,3-DICHLOROPROPENE UG/L <0.20 
TRANS-1,3-DICHLOROPROPENE UG/L <0.20 
METHYLENE CHLORIDE UG/L <2.0 
1,1,2,2-TETRACHLOROETBANE UG/L <0.20 -TETRACHLOROETHENE UG/L <0.20 
1,1,1-TRICHLOROETHANE UG/L <0.20 
1,1,2-TRICHLOROETHANE UG/L <0.20 
TRICHLOROETHENE UG/L <0.20 -TRICHLOROFLUOROMETHANE UG/L <2.0 
VINYL CHLORIDE UG/L <0.20 

SURROGATES -
BROMOFLUOROBENZENE (ELCD) % 84 
BROMOFLUOROBENZENE (PID) % 119 

-



A Analyticallechnologies,lnc. 

GAS CHROMATOGRAPHY - QUALITY CONTROL 

MSMSD 

'""'Test 
MSMSD # 

""Client 

EPA 8010 (HALOGENATED VOLATILE ORGANICS) 
33676 
HARGIS & ASSOCIATES,INC. 

-Project # 850.10 
_Project Name: HAC-TORRANCE 

.-Parameters Units Sample 
Result 

Cone 
Spike 

ATI I.D. 

Spiked 
Sample 

Date Extracted: 
Date Analyzed 
Sample Matrix 
REF I.D. 

% 
Rec 

Dup 
Spike 

205167 
N/A 
20-MAY-92 
WATER 
205161-11 

Page 8 

Dup RPD 
% Rec 

~------------------------------------------------------------------------------------------------
CHLOROBENZENE UG/L <0.50 2.0 1.9 95 2.1 105 10 

•CHLOROFORM UG/L <0.20 2.0 2.0 100 2.2 110 10 
1,1-DICHLOROETBENE UG/L <0.20 2.0 2.2 110 1.9 95 15 

-TETRACHLOROETHENE UG/L <0.20 2.0 2.2 110 2.2 110 0 
TRICHLOROETBENE UG/L <0.20 2.0 2.4 120 2.4 120 0 

% Recovery = (Spike Sample Result - Sample Result)*lOO/Spike Concentration 
,,RPD (Relative % Difference) = (Spiked Sample Result - Duplicate Spike Result) *100/Average Result 



AAnalyticaiTechnologies,lnc. 

GAS CHROMATOGRAPHY - QUALITY CONTROL 

BLANK SPIKE 

Test EPA 8010 (HALOGENATED VOLATILE ORGANICS) 
Blank Spike #: 25105 
Client HARGIS & ASSOCIATES,INC. 
Project # 850.10 
Project Name HAC-TORRANCE 

Page 
ATI I.D. 205167 
Date Extracted: N/A 
Date Analyzed 20-MAY-92 
Sample Matrix : WATER 

-
.... 

-
------------------------------------------------------------------------------------------------Parameters Units Blank Spiked Spike % ..., 

Result Sample Cone. Rec 
----------------------------------------------------------------------------------------------~ CBLOROBENZENE UG/L <0.50 3.9 4.0 98 
CHLOROFORM UG/L <0. 20 1. 9 2. 0 95 ..,, 
1,1-DICHLOROETHENE UG/L <0.20 2.0 2.0 100 
TETRACBLOROETBENE UG/L <0.20 1.9 2.0 95 -
TRICBLOROETBENE UG/L <0.20 1.9 2.0 95 

% Recovery = (Spike Sample Result - Sample Result)*100/Spike Concentration 
RPD (Relative % Difference) = (Spiked Sample - Blank Result)*100/Average Result -

-
-



L. 1 ~- ( c- I 
A HARGIS +ASSOCIATES. INC CHAIN-OF-CUSTODY RECORD AND ANALYSIS REQUEST FORM . DATE5-{3.q;.. PAGE ( ,_j_ 

7~//i-GME--
PROJECT No./TASK No. l.SAMPLE ANALYSES 

ESTIMATED SPECIAL LABORATORY CONCEIHRATION 

- \ rJ r f'a.rr£ es-o,/o CONTAINERS REQUESTED RANGE' IPPb) HANDLING INFORMATION 
CQRVOAS 

P~OJECT MANAGER "f:vsh /:5&~yJ'tf(Y1 FAX No.(~~') s"l2- ~61-~ 

~ 
I~ A-TT 

OA MANAGER FAX No. ~ f SA~~~~R~_k s7!Y;!~RI~D) Bu-/4. ..... 

~ ~ 
..() 

e\A s u J flo'( -,J-=r~ ~ 

~ IJI "li~ ~ :to 
1'- ~ v 

/ 
, li SAMPLE MATRIX ; PRESER- ~ I~ ·~ ~ COLLECTION VATIONq ~ LAB < SAMPLE I~ I 

~ '~ 
.' 

• ID ID .. • .., 
:r 0 

Is 
Ql Ql .,~ .. ~ 

I~ I~ n; E 0 ::o! !!.! 0 
0 "' u z • j.:: "' oo ~-
10 N u REMARKS 0 

~· ~· 
:r :r z :r 

1.( 

/CJ ~w-~ ls--I~-~ 1~3:3 I)( IX ~ ~ IX. 
IU\ L() mw-t, ~~2~ /'133 D< l>( I lX li ~(a~ c;; 1-1-{,-f 

ill\.~ (J\c.rcl\ fv 
tl-..r-otWt s-~ w\ 

zq ;,s o.J- ~-
·+ 

-
I 1. ' 

.. \ 

.. 

Total number or Containers per analysis: I:Z I Total No. of Containers: 3 
Relinquished by: 

1-i:ate Received by/ Date INSTRUCTIONS Shipment Method: _F~J)--x 

~;({~ Send Results to: ~el2. · b fm.--J 1. Fill out fo'tm completely except for shaded areas 
'3f'.2 '·· ' v (lab use ~nly); sign only after verified for completeness. 

0 3 3115 N. CAMPBELL No. 121 

~r-~~ I~S 
Time 2. Complete in ballpoint pen. Draw one line through errors, TUCSON, AZ 85T 111 (602) 8111-7300 

initial and date correction. 
2222 S. DOBSON RD. No. 401 

/ Company 3. Indicate number of sample contain_er~.JRl;l!ll!!Y.:?iS request o r£9fq;Jf."'~~ 345-08111 1 
1co any ,..------- -- ·-- ···- ~---

- --spac·e:' iridicate'"holce with ./ o(X'. ,.,, ~ ...----·· ------, 
cc..,. t •tr;.. ' 

~iL 1' 
]i{ 222 ID D • LAYA No. 300• 

A•u•.•"''"'d / Date liMJJih. 4. Note applicable preservatives, ·'special instructions; ! LA ~~CA.&-~111 454-016$ and deviations fr.om typical en'vironmental samples. ' oJ . ;,1'/\.. . 
~ ' \ ~ 111 . EPULYED e.;vo. No.350 ; 

u 5. Consult project qA documents for specific instruct.ions. ; MANHATTAN BEACH, I:;A 90266 ' v -Pil1-.SD Time 
; (2131 372-7992 

Time 
;/,:'• Aecelp" , '· ~ 0 1616 W. BURBANK BLVD. No. E ' 

1~£ ~of _containers correct rec ed good condition/cold BURBANK, CA. 91506 (11111_563-45419 

~pany Laboratory tody seals secure onforms to COC document Send invoice to La Jolla. CA 
Business Office Attn: Kim Sturek 

- - - - - - . ~ - . . . ~ "'-- _ _.. . . - . ·- - - - - - - - - -"· '!; ~ 
.... ~.J.:. •• - .i .. ~_,,..,~.;.~,.~"'-· ................ ..:;,. .. ~ .. 
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-
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-
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-------------
-
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§j~ HARGIS+ ASSOCIATES, INC. 

LABORATORY DATA SHEETS FOR 

GROUNDWATER SAMPLES COLLECTED 

JULY 1, 1992 





JUL 14 '92 10: 02F=IM HF=IPGIS & F=ISSOC. Mf=if'jHATTF=il·j BCH CF=I 

Environmental and Proces& TecbMlogy Laboratories (HACJEDSG) 

METHOD 8240/624 VOLATILE ORGANICS ANALYSIS DATA SUMMARY 

Client Sample ID : MW-8 Da1e Sampled : 7/1/92. 
Project No. : 850.8 Dace Received : 7/lHl 
Lab FJ.le ID : 62S90 Dtte Bxa:la*d : NA 
MatrL-t : W au:r Date ADa112'd · : 7 /2l9'l 

Dillldon PKt« : 1 

DETECl'lON LlMI'f 
. ui7L 

ChloromethAne < 
VmvlC~~~ <1 
Bromomethane <l 
Chloroethane <1 
Tnchlorotluorometbane <1 
Acrolem <1 
Acetone <1 
l,l.:Dichforoetn.ene 1 <1 
AcryloniUi.le <l 
Carbon Disulfide <1 

rrans·l.:Z·Dichloroethette <1 
1,1-Dichlor c <1 
VinYl Acetate <l 
2-:Q_utanone r Mt!KJ <1 
cts-1.2-Dichloroethene <1 
Olloroform <1 
1,1,1-Tnchloroethane <1 
l ,2-Dichior <1 
Benzene <1 
·Carbon Tetrachloride <1 
1,2-Dichloroprapane <1 

J3_romo4ichloromethane <1 
2-Chloroethyl Vmyl Bthet < 
cis-1.3-Dichloro e < 

· 4-Methyl-2-pentanone < 
1oluenc <1 

1, 1 ,2-TncbJoroetJ].aDe <I 
Dlbromochloro- <1 
2-liexanone <1 
Teuactu~eno <1 
<;N~robenmne <1 
hthylbenzene <1 
Bromoform <1 

Xylenes (total) <1 
1. t~._2-1 etrach}oroet4_ane <1 
1 ,2-Dtchlorobe:nzene <1 
Swrogate Percent Recovery QC Limits 
SS~l (DCE) 94 - 16- 114 
SSt2 (TOL)·-~10~2.------8~8--~ll~Q 
sm (BPB). __ u~6 _______ 1~'-·~WII!I!:o 

I 
1 
1 
1 
1 
T 
T 

1 
T 
T 
1 
1 

I 

1 
1 

l 

1 
1 
1 

J 

l 
l 
1 
1 
T 
1 
1 
1 



. -~i...:L l4 ''?2 10: 02f=IM HARGIS & ~SSOC. Mf=I~IH~TTA~I BCH Ci=l 

Environmental and Ptocds Technology I...aboratorlea (HACIBDSO) 

METHOD 6010 INORGANIC ANAL YSlS DATA S~EET 

Cient Sample ID: :MW .. S; MW-9 
Project No.: 850.8 
Lab File ID: 62592; 62593 

Matrix: Water 

EPIL H4.Nf~l~ 

-s-AMPLED> SAJ\IWLEID 

62593 MW·~ 
fli2~Q2 MW-9 

Method Blank Method Blank 

Sample used for MS/MSD : 62593 

DATE 
ANALYZED 

f 

7 V,7,; 

1J lr.74 
7 Zl'.~ 

Date Sampled: 711/92 

Da1e Received: 711/92 

'l'Uf METAL 
MKTJ:IUU 

~1) Total.Q 
~ J. TotalCt 
~ ) 'Iocal_Q.' 

N If:.~ I IL 'J' 
(JDWLJ 

_.c;U~Ol 

. U.\Tl 
u.w 

P,3/4 -
-
-

-
-

UJ£'J'b;~TJUN 

~~ -
o:o1 
0.01 -
0.01 

-
-
-



P,4/4 

ED:viromnc:nb!l and Process Tecbllolo11 Laboratories (HACIEDSO) 

METHOD 8240/624 VOLATILE ORGANICS ANALYSIS DATA SUMMARY. 

Oient Sample ID 
Project No. 
Lab FtleiD 
Matrix 

: MW-9· 
: 850.8 
: 62S91 
: Watet 

Ollorcme~c <1 
Vinyl Oiloride <1 
Bromomcthane <l 
Chloroethane <1 
Trichlorofluoromethane <1. 
Acrolein <1 
Acetone <l 
1,1-Dichloroethene ~l 
A~Jonitrile · <1 · 
carbOn D~s.ulfi4c <l 
Me~ylene ~_Morlde <1 
trans•l,2-Dichlor .-.t. -e <1 
_l, l·D_t~llJ~roethane <1 

2-Bu~one(~~} <l 

Chloroform <1 
1, 1.1-Tric.hlcroethane <1 
1,2·DiCl'llOt <I 
Benzene <~ 

aroon Tetrachloride < 
1.2-Dichloropropane <1 
Trichloroethene <l_ 
Bromodichlorometlwle <l 
2-Chloroethyl Vinyl_~ther <l 
cis...,l_,3-DichloroproJ)elle <l 

Toluene <l 
ttans-1 ,3-Dicbloropropene <1 · 
1,1 ;1.-Tnchloroethane <1 
Dibromochloro~alle <1 

Tetrachlorocthcac <l 
Chlorobenzene <1 
Ethylbenzene <I 
BJomoform <I 

Xylenes (toW) <1 
1.1 ,2J-Ietnchloroethane < 

.1 ,2-Dlchloroben:z;ene < 
Surrogate Percent Recovery QC Limits 
SSfH (DCE) .~ ~-~ 

~~:5 fa~?=::=: :::~=========:!~::~::::tt:.~ 

:7M2 
: 7/lRl 
: NA 
: 7/'}./fll 
: 1 

1 
1 
1 

l 
l 
1 
1 

l 

1 
1 
1 
l 
l 
l 
l 

'1 
l 
1 
1 
1 
1 
1 
1 
1 

l 
_l_ 
l 
1 
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-
-

-
-
-

-


